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Intrgrfuctioii 


The news that an exhibition of Chimpanzee Painimgs was being held m a 
London Art Gallery fame as something of a surprise to the art mrid. 
When it became dear that the pictures in question were not port^ts of 
apeSj but were in fact paintings produced ^ chimpanzees, the soenrific 
world joined with the art world in keeping a cartful eye on proceedings 
and in adopting a mildly amused scepdeism. 

But the experts were not alone. The average Englishman loves animals 
and hates abstract art. It is not suiprising therefore that an animal which 
paints abstract pictures products a rather irritating mental conflict. 
Should one praise the animal or curse the pictures? 

The Press, along with many of the visitors to the cxhlbitioii, took one 
extremist view or the other. The pictures were either viciously attacked as 
an insult to hinnan dignity, or wildly praised as heraldii^ a vital n™ art 
form. A few discerning eyes saw them fcr what they were - a senes of 
unique documents, records of a new and bioJogica] approach to art, 

In the past, the origins of human art have been pro^ from several 
directions “ the prehistoric remnants, the folk art of primitive peoples, the 
pictures of the mentally unbalanced, and the scribbles of children. Th«c 
sources of information have been valuable in various ways, but each has ns 
Own particular shortcomings and pitfalls. The prehistoric, for instance, 
emerges as a rather sophisticated and advanced level of aesthetic pro¬ 
duction. The folfc art of contemporary so-called primitives is also highly 
developed and it soon becomes dear that, if there is one thing that can te 
firmly established about ‘primitive art’, it is that it is any^g but prtim- 
tive. The ait of the insane, a fascinating enough study in its own right, 
emerges on close scrutiny as a far mote specialized fidd than is somcrimM 
casually daimed for it. Finally, that most promising of sourtxs, the 
infent scribble, can give a great deal of information about the firndamentaJs 
of artistic creation, but quickly runs into trouble as soon as proud parents 
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IKTRODUCTION 

Starr peering and c»a^g or, worse, scoffiEg. This happens all coo soon 
and it docs great credit to the machinciy of the infant brain that, dwpite 
this interference, all is not immediately lost. 

StiTTcying this field it is obvious enough that any new source of really 
rimp/c aesthetic material must be invaluable to art theoiy. This is oiactly 
what the ape picture-makers provide. They show composition control, 
but a minim inn of it j they show ca l l igr aphic devdopmenc, but a Tninl n ^um 
of it; they show aesthetic variation, but again at a minimal levd. Here, 
more vividly than anywhere dse^ it is possible to come face to face with the 
basic fundamentals of aesthetic creativity. 

It is particularly valuable to compare their work with the human Infant 


scribbles and to ask questions about the way in which the two sets of 
pictures, so sknilaf at the outset, diverge as the two groups of artists 
grow older, with man rapidly outstripping his hairy cousins. 

The aim of this book is to gather together for the first time and analyse 
all the known mfbnnatioii concerning this new biological source of 
material and then fin the final chapter) to re-examine briefly the develop¬ 
ment of human art in an attempt to establish a set of biological principles 
of aesthetics. 





1 . The Historic of Ape Pleture-MoMit^ 

If, as I iiafe claimed, ape pictuie^maldiig provides us with an Important 
new source of material for the analysis of human art, then it is a fair 
question to ask why this source has boon studied so litde in the past. To 
undetsiand this, it is hist necessaiy to Look back at the fonnatioa of the 
earliest captive ape colonies. 

It was at the rum of the century that a young Harvard student called 
Robert Yerkcs first conceived the idea of setting up a breeding colony of 
apes for the purpose of making comparisons between the psychology of 
man and his nearest living relatives. But apes are expensive to obtain, 
expensive to house, and expensive to feed, and it was not until thhty years 
later, after numerous vicissitudes, that Yerkes was able to stand and admire 
the newly completed Orange Park Research Station for Primate Studies, 
in its sub-tropical Florida setting. 

During the thirty years which his plan took to come to fiultioii, 
chimpanzee studies were beginning in earnest In several other countries. 
Apes had, of course, been kept in zoos and circuses for many years, but the 
earliest important use of these animals for sdcndfic research was by 
Metebnikoff, in France, in the firs t years of this century, as a stand-in for 
man in various medical pro/ecis. The details of Metchnlfcoff's success 
with these Hni m ul s infl uen ced Yerkes considerably and at the same dme 
he was able to gain a great deal of practica] knowledge from the Abieu 
primate coUccrion in Cuba, where Mrs Rosalia Abteu had built up an 
astonishing colony of pet monkeys and apes. 

Yerkes was thus spurred on cowards this ambitious plan for a full-scale 
primate laboratory, but was overtaken by the German investigator Wolf¬ 
gang Kohler who, at a small research station in the Canary Islands, 
cstabhshed in 1912, began to make chimpanzee studies of the kind Yerkes 
was planniag for his major station in the United States. 

Had it not been for the First World War, the Canary Islands colony 
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THE BIOLOGY OP ABT 

would almost certainly have developed and expanded to oveishadow the 
Yerkes project. Kohler’s experiments were tremendously sucoessfuli but 
after the war was over the colony was broken up and the diimpanaees 
sent away to Germany. 

Once again, Ycikes was str^gihened in his convicttoi) that ape studies 
were of vital importance to biology and. In the tgao’s, there was now no 
captive colony of these a n i m a ls in existence for purdy sdendfic research 
purposes. After years of delays and frustrations, Yerkes finally achieved 
his goal in 1329 and building of the new station was completed in 1930. 

Pre-mar Invest^aticms 

It was the establishment of this colony that led diteedy to one of the first 
published reports of primate picture^makmg. In 1931, a seven-and-S'-half- 
month'old female chimpanzee called Gua was separated from her mother. 
The young ape had actually been bom in captivity in the Abieu colony in 
Cuba, but the latter was disbanded m 1930, owing to the death of Mrs 
Abreu. Thirteen of the chimpanzees, induding Gua and her mother, were 
transferred to the newly opened Florida station. 

Gua was loaned for a period of nine months to a young professor of 
psychology, W, N. Kellogg, and his wife, at Indiana University. The 
Kdloggs bad a son ten months old and the boy and the apie lived together as 
companions during the experimental period. The results of this study were 
published in 1933, (The Ape and rfe Chtld by W. N. and L. A. Kellogg.) 

Day by day, during the nine months the ape spent with them, the 
Kefloggs tested, observed and examined every conceivable similarity and 
dificrence between the two infants. One of the many tests was drawing on 
paper with a pencil. There was no special attention focused on this parti¬ 
cular test by the experimenters either before or after the results were ob- 
tained. The discovery that the dump, like the child, would scribble if 
given the chance, did not apparently make any great impact on the Kd¬ 
loggs, as they report the results of the tests extremely briefly. This is not 
surprising, however, since the wealth of new information emerging daily 
from their study must, at that date, have been overwhelming. 

The scribbling of the chimpanzee resulted from the fact that 
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TUB HISTOJlir OF AFl PICTURE-MAKIKG 

montb Gua and tbe Kdloggs" «<m Donald ^'ere both given the ^Gesdl 
Tests for Preschool Children*. This rest series comprises approximately 
150 carefulty standardized experiments of a very simple narure that can be 
carried out with infants to establish whether they are advanced or * back¬ 
ward* children. 

In the case of Donald and Gua they were applied to ascertain the 
rdatioDship between ihc devdopmcni rats of the two species. By the 
fifth monthly testing^ when Gua was twelve months and Donald was four¬ 
teen and a half months old^ a response to the so-called *Gesell witting test* 
was obtained for the first time in botlL To score in this test the inf an t 
simply has to make scribble marks of any sort when offered a pencil and 
paper. The Kelloggs Cp. 263) reported that *Gna does this excellently 
after a brief demonstration by the examiner, but Donald do^ it for the 
first time spontatieomfyf that is^ without any demonstration whatever \ 

At the nextj the sixths monthly testing Gua performed the scribbling 
test spontaneously also, catching up, in this respect at leasts with the human 
infant* She fell behind Donald again at the eighth testing, however^ when 
(p. 266) * Donald proves superior... in drawing a straight line in iimtation 
of the examiners instead of simply scribbling*. 

These are the only observations made on Gua*s scnbbling responses, 
except for the following description of a * play * pattern seen when Gua was 
tbirtcen and a half months old^ 

Probably one of the most astonishing and genuinely childlike forms of non- 
Social Or $df-p!ay m which Gua ever induJgedi was to occupy herself with the 
moisuire of her breath which had condensed upon the window pane. She 
would Tnsk&. marks in the fogg^ area with the nail of her index finger and also 
with the end of the finger itself Of course her tracings had no pa^s^ar 
direction or shape; yci the very feet that she would draw them in ihh ^hioQ 
was in itself^ it to us, an unusually high type of behaviour, comparable 

probably to early scribbling in children^ It cannot be said that she deliberately 
blew her breath upon the pane for the ■' purpose* of making ^ 

observadons suggested that the ptesencfi of the mist there was incidental to 
her previous looking through the window. The welindevdoped tendency to 
point her finger at new or strange objects no doubt predisposed her to 
kind of reaction. (P. 125.) 


B 
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THE BIOLOGY OF ABT 

To sum Up} ihe Kello^ made three important discoveries; (i) that a 
chimpanzee will scribble if shown what to do^ (z) that scribbling then 
becomes a spontaneous action and (3) that the child’s scribbles quickly 
become imitative, but the chimpanzee’s do not. 

Whilst the Kelloggs were maldiig their ape^-child comparison in Indiana^ 
another young female chimpanzee, called Alpha, was also being given the 
Gesell tests at the Yerkes station in Florida. She received the last of these 
tests at the age of toi months and at that time had not yet given the drawing 
response. If Jacobsen, Jacobsen and Yoshioka, who were srudying Alpha’s 
reactions at the time, had only carried on for another few months, thi^ too 
might have reached the vhal stage and obtained scribbles from Alpha, as 
did the Kelloggs &om Gua. In retrospect, this seems particularly likdy 
since it was Alpha with whom the first really important and detailed 
drawing experiments were carried out many years later by Paul Schiller. 

The results of the Alpha tests were not 10 be published until 1951, but, 
before moving to this post-war period, there are three other early studies 
that should be mentioned. Firsdy, it appears that Alexander Sokolowsfcy, 
in the late jgzo’s, in Gcnnany, had made the basic observation that chimp 
anzccs will draw, since a book of his called Brkbnisse tm'i toilden Tier&t 
(1912S) contains a reproduction of a drawing by a chimpanzee called Tarzan 
II from the Hi^enbcck Zoo. 

Secondly, H. Rluver, in his book on Behaviour Mecfiamsns in Monkeys 
mentions that acapuchin monkey of his drew lines on the floor with 
coloured chalks. This is the earliest record of picture-making by a monkey, 
as opposed to one of the great apes, and it is particularly interesting that 
tn die other two instances of sub-ape picture-making the monkey species 
involved is the same. Kluver’s main interest in the drawings was to see if 
the capuchin would copy a line or figure shown to it. In this respect, he 
was disappointed. 

Thirdly, there was an important study made in Russia, It is not known 
exactly where the original influences came from to initiate this investigation 
in Moscow; possibly from Metcbnifcoff in France, or Kohler in the Canary 
Islands, or perhaps the interest in the field arose quite mdepeudentiy. 
Whichever happened, it is known that. In 1913, Mrs Nadie Kohts {Tlate 
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THE HISTORY OF APE PICTURE-MARING 

One) began a detailed study whicb padded in many ways the Kelloggs’ 
later chUd-ape invesGearion, Despite its early starii however* the Kohts 
report was not published until years after the Kelloggs book bad 

appeared < ■ i ti. 

The similarity of the two studies can be judged from their titles, The 

Kdloggs’, as mentioned earlier, was called Ape and the ChiU) whilst 
the Kohts dcKumcut had the title Infant Ape and Human Child, The 
Kohts volume includes photographs of cbimpaiutee scribbles and compares 
them with those of the child. These Russian ape drawings must have been 
eitccuicd before ipifi and arc therefore the earliest ones known. 

The Kohts study differs in one important respect from that of the 
Kelloggs. The latter studied their chimp and child simuitaneously for 
nine months, whereas Kohts studied her chimpanzee for three years, 
from 1913 to 1916^ and her child for four y^srSi from 19^5 I 9 ^ 9 - 

parisoias by Kohts arc therefore being made between responses separated 
in tim g by a minixmini of twelve years* Howeverj one or two points o 
fundamencal importance are made in connection with differences in the 
djevdopment of the drawings of the two speaesp 
Kohts shows four pictures (see Fig. i)j two by Roody, her young son^ 
and two by Jonij the infant chimpan^* In. each case there is a rst 
stage ^ and a * second-stage * drawing. The two early drawings comprise 
simple line-scribbles and are identical in style. The two later pictures, 
however^ are completely differentj both from the early ones ™d ^ m one 
another. Kohts states that * Notwithstanding Joni's constant fidgeting wim 
a pend]} his aocompUshments in the field of pencilv^ork never went 
tracing several intersecting lines^ while Roody (at 2 cotild y 
master some elementary sketches of surrounding objects * ^ t w 

There arc two significant points made by Kohts here. Firs y^ s e 
establishes for the first time that chimpaiizcE scribbles can change an 
develop. Joni^s early drawing differs considerably from his 
simple lines chan^g to highly characteristic criss-crosstiig m w _ 
long lines arc crossed with shorter ones, usuaUy at right angles, 
later stage of drawing dearly involves a ddiT^c interMon ^ ^ 

and is therefore the first recorded cximpl^ of visual contio m ape 
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Fig. Four drawings from tiie Russiaa study by Kohls showing: (a) Early 
scribble by chimpanzee JonL (b) Early scribble by the cafperiiiuenier*s son 
Roody. (c) Later drawing by Joni showing greater control and witJi distmet 
inteiseaion tendency, but no imagery* (d) Later drawing by Roody showing 
development of recognizable Lm^e. (After KohtSt ipSS*) 


Secondlyj Kobts notes the all-important difference between the two spedes 
by stressing that although there is some sort of devdopmm m the chimp¬ 
anzee scribbles, it does not reach the smge of image-formation, as does the 
drawing of Roody. Beyond this Kohts does, not go, but already it is an 
important first step. 

The Alpha Experijnent 

Despite the interest of these early studies, they were nevertheless general 
works which only touched briefly on the picture-making capadties of 
chimpanzees. It was not until r95i that the first pnblicarion appeared 
which was specifically concerned with ape drawings. 

This came from the Yerkes laboratory but, surprisingly^ mak^ no 
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THE HlSTOlY OF APE PICTURE-MAKING 
reference to tbz observations of either Kohts or ±e Kelloggs. This does 
not mean that thek influence ^as entirely absent|p however, for the paperj 
entided ‘Figuial preferences in the drawings of a chimpanzee^ was not 
published until after the death of its author, Paul Schiller. Had Schiller 
lived, the reference list might well have included these earher studies, but 
all that vras foimd by Schiller^s colleague K. S. Lashlcy, amongst the 
former's effects, were 200 chhnpaiizee drawings by Alpha and some brief 
notes. 

Luckily Lashley had been dose to the work and had even carried out 
some of the early tests with Alpha himself, so that he v^as able to compile 
and edit the Schiller notes into a weU-or^nized report* He was not, of 
course able to record all the early influences which led up to the SchiUer 
experiment and quite rightly confined himself 10 presenting and ordering 
the results obtained ftom Alpha. 

These results are too detailed to be discussed at length here, in this 
brief historial sketch, and will be left, for detailed examination, until a later 
chapter. Briefly, they establish beyond doubt the fact that, in the drawing 
of a chimpanzee, it is possible to demonstrate not only a change of style 
over a period of time, as Kohts found, but also a distinct and undeniable 
sense of design and pattemiog. Experimental cards with various marking 
were given to Alpha and she was allowed to draw on them. Repeatedly it 
was seen that the position and nature of the markings on the cards in¬ 
fluenced the way in which the ape scribbled (see Fig-12). 

Schiller established therefore that, not only are the chimpanzee draw¬ 
ings visually organized and controlled, but also that they arc capable 0 
experimental tnanipulation. 

Tile Congo Story 

It was in 1953 that, quite by accident, this paper first came to my notice 
and I determined then and there to continue Schiller s work. At the tunc 
was at Oxford University studying the behaviour of fish, and I soon 
realized that chimpanzees would not be the easiest of expeiimeut^ amm^ 
to keep and maintain. Three years later I moved to Ij^ndon to tate up the 
post of Head of the Granada Television and Film Unit at the London Zoo. 
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THE BIOLOGY OF ART 

One of my new duties was IP present a weekly animal ptogiamme from 
the zoo and it was suggested chat I should develop one particular animal 
as a programme mascot. This gave me the chance 1 had been waiting for 
and without delay a yotmg chimpanzee was obtained and installed at the 
Television Unit. 

It was a one-year-old male and was named Congo. During the first few 
months iis only iunctions appeared to be bldng^ eatings screaming and 
urinating and^ despite its growing popularity on television^ I was b^jnmng 
to despair of ever succeeding with any serious experimentation. Unlike 
Gua, Congo had not been bom in capriviiy* He was approsdmately one 
year old in Aiay 1956^ when be first arrived at the zooj and had spent 
most of his first year as a wild animal in a tropical Afidcan forest. Little by 
little^ however, he b^an to change and soon became more than just a 
mascot. In November 1956^ at approximately one and a half years of agCj 
he produced his first drawing (Fig. i) and this is how I recorded the 
incident at the time: 

I hdd out the paictL His curiosity led him towards it. Gently I placed his 
fingers around it and rested the point on the card. Then I let go. As I did so, 
he moved his arm a hrtle and then stopped. He stared at the card. Sooiethmg 
odd was coming out of the end of the pencil. It was Congo*^ first line. It 
wandered a short way and then stopped. Would h happen again? Yes, it did, 
and again, and again. Still staring at the card^ Congo began to draw line ^er 
line and, as I watdied, I noticed that he was beginning to conoentmie the lines 
in one pardctilai region - a part of the card where there w'as a small ink blot. 
This me^t that, even in this very scribble, Con^^s lin® were not Just 
random scratchings and like Alpha, he carried in him the germ, no matter how 
primirivc, of visual pacteming. (Ife St^ 0/ Congo, p. 61.) 

From that point on^ Cbngo produced picture after picture and it was 
soon dcar^ even firsm his earhest scribbles, that his drawings were going to 
be susceptible to experimental manipularion. But experimental drawings 
with specially marked papers were not attempted in 195^^ 
that it was essential for the relationship between the experimenter and the 
ape TO be established and strengthened to the point where there was a 
prfect rapport, a complete mutual trust and understanding. Unfortu- 
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Fig* 2* The first drawing m^e by the Gongp at the London 

Zoo l^ote the orientatio'ii of the lines in rcladioii to the position of the aoeideiital 

blot. 


Datcly, many eitperini'eiits with chimpanzees in the past have lacked this 
vital devdopment, with the outcome that the results obtained are douded 
by chimpanzee temperament and personality fectors and other inter¬ 
ference elements tha t creep in if these highly sensitive creatures are treated 
like otherg more simple^ experimental anim als. (A zoologist once oomplamed 
to me that he had spent three whole days working on a test with a chimp¬ 
anzee, but could not obtain any significant results* Had it been three years 
instead of three days^ I would perhaps hart^ had some sympathy for 
him.) 

Just as I was ready to start serious experirnental drawing tests with 
Congo, a new ape picture-maker appeared on the horizon. Her name was 
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Baltimcfrc Bets; (Plate 2) and she was establishing a new and draxnatic 
approach to the subject, in the foim of finger-^paintin^ (Plates 3 and 4). 
These paintings had won her a great deal of publicity and their arrival on 
the socQC at that titne was to intcmtpt my quiet experimenting in a way 
which I shall describe In a moment. But first, what of Betsy and her back¬ 
ground? 

The American Fitter-painters 

Finger-painting has been employed by child psydiiatrists as a technique 
for sdf-espression in human infants for many years. It was undoubtedly 
these Studies that first suggested the use of this simple method with the 
chimpanzees. The earliest record of chimpanzee finger-paintings is in 
* 953 i three young apes callod Christine, Beth and Dr Tom, were 
all hard at work In the United States. 

Christiae lived on a fann in Pennsylvania with her owner IjIo Hess, 
the animal pbotc^rapher. The young chimpanzee was only six months old 
when obtained and was the subject of a photographic study by Hess for 
several years. At the age of two, Christine was given a blackboard and some 
chalk and began dravdng straight away. Unfortunately she ate all the 
chalk but, in the words of LIlo Hess; 

When I got some more the next day, I kept a dose watch on her when she 
drew. Her drawings consisted of insular lines and circles similar to those of a 
young cfaildL She liked to do it, but never stud: to it for very long. It was 
diffcrait widi fioger-paintiog. She liked this best of all. The colours rntrigued 
her, though 1 doubt that she used them with any feding for their combinatloo. 
She liked the texture of the paints and enjoyed squeezing them through her 
fingers. As soon as she saw the box of paints she said, ‘Ahh-ahh*, for ‘Very 
good', and jumped excitedly up and down. She would play with the paints for 
as long as I let her. Her desi^ are so similar to a human child's that a 
psychologist could not tell them apart. (Cftrirrihf, p. 31.) 

Over at the Baltimore Zoo, Beth* and Dr Tom were about to prove this 
last point. These two young chimpanzees were a one-year-old female and 
a three-year-old male respectively and they appeared each week on a local 
TV progranime called ‘This is Your Zoo’. Arthur Watson, the zoo’s 

* Apparently an earlier name for Betsy* 
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Plate i. Nadjcjeta Kohcs and her y^Jiuig 
chimpaiizce Joni in Mc^scow in 1913. T^is is 
the earliest known example of infra-human 
picture making. 



Plate 2 . BaJtiinon: Betsy in action, prDdudng a finger- 
pamdng. 













Plate 3, Finger-painting by chimpan?^ Betsy. Plate 4^ Finger-painting by chimpanzee Betsy. 






PLAtE 5 i Congo in action* producing a brush-paintiDg. 



Plate 6 . Bn^h-pairidng by GongOp showing radiadng 
fan pattern. (CoUe^um Mrs G* L, Carrmf LondoisJ) 








Plate 7* Sophie, an adult gptilk. at 
the Rouerdani ZoOj concentrating on a 
drawingr 



Plate S. WcU-foinied fan drawn 
on the wall of his cage by capuchin 
monkey Pablo. 



Plate 9. Sophie producing a palndng watched by her keeper, Baris. 
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director, provided fingcr-paimiiig equipment for tbe dumps as an item 
on one of these programmes and the results were so &sdiiatiiig that it 
started him off on a long series of finger-paindng sessions^ culminating in 
the spreading abroad of Betsy's fame in 1957* During this period the 
Baltimore apes* fingor-paintings were proving rewarding to the zoo as well 
as to the chimpanzees and were being sold in large numbers. 

In 19^4 Baltimore finger-paintings were shown to child psychologistSj 
who boldly ideatified and analysed them. One of Dr Tom*s pictures^ the 
psychologists decided, was by an aggressive seven- or eight-yearn^ld boy 
with paranoid tendencies. Beth’s work was interpreted as that of a fiercely 
belligerent ten-year-old girl of the schizoid type. A second picture by 
Beth was also identified as by a ten-year-old girl, but in this case it was 
said to be of the paranoid type and was reputed to show a strong &tber 
identification. 

It is easy to laugh at these inteipretatioiiSj but in fairness to the psycho¬ 
logists concerned, it should be stressed that the conclusions drawn were 
based on years of study of thousands of finger-paintings by kurfiivt childreii 
and, unless the material provided in a scientific test is of the same class 
as that used initially, little significance can be placed on tbe judgemen^t 
one way or the other. The cniportant fact here, however, is that the child 
psychologists concerned, Xised as th^ were to studying thousands of 
h uman infan t pictures, wCTC uot able to distingmsh the ape pictures ^ 
infra-human. This is probably the only vahd point that cm be made m 
this case, although it is worth remembering that the psychologists did 
identify the sexes correctly, that the muscular age of a chimp is m 
advance of that of a child, and finally that, after appearing on udevkion 
each week, aberrant menial tendencies are not so unlikely, even in a 
chimpanzee. 

Unfortunately, the commercial success of the Baltimore picture pre¬ 
vented the development of any serious cxperimenial work. Since the 
project was also accompanied by wide publicity which inevitably could not 
resist the aU-too-obvious opportunity to deflate some of the pomposities of 
the art world, it is smaLI wonds? if the subject was treated as litde more 
than a zoological joke. 
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The Trans~At!muc Challenge 

As I said earlier^ I was just about to start serious testing with Congo's 
drawings when the news of Betsy’s success filtered across the Atlantic. 
Congo was not, of course, primarily an experimental ammal. His first duty 
was to his television public and it was soon clear that he was not expected 
to leave Betsy^s posirion unchaUeoged. Instead of proceeding to expeii- 
mental drawings, Congo was switched to paintuig (Plate 5). 

I rejected finger-paindng as a technique, however, and developed a 
method with Congo using brushes (see nc^ chapter). Finger-painting 
may be pleasing to look at, but this is largely due to accidental texturings 
rather th a n any deliberate patterning by the chimpanzee. Finger-painting 
is, in fact, of so little value an^ydeaUy that child psychologiscs have also 
recently switched more and more to brush technique. Alschnler and 
Hattwick^ in their study of Pamiing and Personality in human infancs have, 
for example, rejected finger-painting as a method: * because of the diffi¬ 
culty of interpreting fin i s hed products, inasmuch as first patterns were 
eradicated by later ones with no trace of the intermediate steps for subse¬ 
quent analysis'. {Paimins Persomlity, VoL I, p. lyt.) Although 
brushwork is preferable to finger-painting, thk eradication difficulty is 
not completely ehminated, but only reduced, a brush suoke still bdng 
harder to analyse than a pencil mark. Another disadvantage with the 
paintings was chat they involved the less of doIovus (the reason for tblR will 
be explained in the next chapter when methods ^ being discussed). 

Although academically interesting in certain respects, ape paintings are 
almost always misinterpreted when the finished pictures are shown* But 
the move over to painting proved to be a mixed blessing, rather than a total 
loss because, with the more dramatic results produced by this method 
(see Plate 6) a great deal of attention soon came to be focused on Congo's 
picture-making abilities and, when experimental work was eventually 
carried out, the way had been paved for it already. 

A speda] television programme was devoted to Congo's paintings, 
during which he demonstrated his skill to an audience of 3,000,000. At 
the end of the programme it had been arranged that 1 should fesue a 
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challenge iQ any other ape to produce pictures of equal quality. This 
challenge must have inched Baldmoce^ for shortly afterwards the director 
of the London Zoo reedved a communication from Arftiiir Watson pn^ 
posing that twelve Betsy paintings should be sent to Ijmdon to be exhi¬ 
bited with twelve Congo paintings, and that the adubition should then 
go to the United State, where he would cshibit it himself in a similar 
way. 

Arrangements were made acoordin^y and, in September 1957,^3 two- 
chimp show of paintings by Congo and Betsy was held at the Institute of 
Contemporary Arts in London. The exhibition was opened by Sir Julian 
Huxley, who stressed the evolutionary aspects of the work. As he later 
wrote: 

The results show oonduavdy that chimparnsera do have artisde potentiaUi^ 
which on be brought to li^t by prowding suitable opportuiutics. One of ^ 
great mysteries of human evolution is the sudden ouibuist of art of a very high 
quality in the Upper PaleoHthic period. This becomes more o^prehcnsible 
if our apchke ancestois had these primitive aesthetic potenaalmes, to wludi 
was later added man's unique capaciiy for symbol-making. 

The exhibitioii aroused a great deal of interest but it also clouded the 
issue to some extent. True enough, it had been possible to rush through 
the first experimental tests, with successful results, in time to include a 
panel of these at the gallery just before the show opened, but the serious 
purpose of the investigation was almost obliterated by the joyous reaction 
of the popular press. Bvetything from Congo cartoons to Congo calypsos 
appeared and the situation was rapidly gettmg out of hand. The Institute 
of Contemporary Arts was bombarded with requests to put the Congo 
pictures on sale and, in a weak moment, it was agreed to do so. A iatb« 
high price was placed on them, so that only a few would go, to the LC. A.’s 
most insistent visitors. A few days later it was decide d tha t i^s 
mistake and that the selling of the pictures would start a trend that mnJd 
lead away from the scientific value of the work. To our horror, we ^oun 
that it was too late, for, in those few days, practically every C^i^o picn^ 
in the exhibition (twenty-four Congos were on show) had been sold. 
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Luckily a detailed photographic record had been kept of almost all Congo 
paintings and drawings^ but even sOj it was decided then and there to put 
a ban on any further sales at any time. 

Congo had painted enough pictures to have a new collection mounted 
and sent to the United Slates with the lentming Betsy paindngs as 
promised. He had reached a peak of picture-iiiaking activity and during 
the winter of 1957-S was hard at work completing many series of eisperi- 
mental drawings and also iurthcr paintings. 

The Other Great Apes 

Towards the end of 1957^ the first paiDrings were obtained &om an orang- 
utan^ called Alexander^ at the London Zoo. The omng showed only mild 
interest m the proceedings and, although the results (Plates A and B) 
differed intcrcstiiigly from Congo’s, no further studies were made with this 
spedcs. Alexander was approximately six years old at the time. If much 
younger^ more active^ orang-utans had been available it might have been 
worth while pursuing this det'^dopment and perhaps in the future this 
will be possible. 

At about this time, but unknown to me, the third and greatest of the 
great apes, the gorilla, was bdng added to the list of paindng primates. 
A particularly docile ten-yearH^id female gorilla called Sophie bad started 
paindng and drawing at the Rotterdam Zoo, under the watchful eye of her 
keeper, Chris Baiis (Plates 7 and 9). Although Sophie was the first 
gorilla to paint successfully, she was not the first member of her spedcs to 
be tested in this way. In 1953, Professor Hedigcr, who was then director of 
the Basle Zoo, published a report on a successful operation performed on a 
gorilia at Basle to nnnove a pendl from its stomachl This dramatic 
occasion was the outcome of Hedigeris pioneer attempt to produce the 
first gorilb pictures, but although Achilla, the animal in question, did 
make one or two markings with the pendl before swallowing it, the first 
and real achievement with this spedcs had to await the study urfth a con¬ 
trollable spedmen such ^ Sophie, 

It was not undl 1959 that Sophie^s activities came to light when, ironic¬ 
ally, she was sent to Basle Zoo for a madng with their male Stefi, who was 
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now successfully paired willi Achilla^ the kteer liaving fully recovered 
from her opemdon. During Sophie*s visit, the two females had to take it in 
tums to live with the male and during her off-duty times Sophie is re* 
puted to have pined for Stefi. It was during thise periods that Baris 
obtained a number of new pictures from her. 

Later, back at RotLcrdain Zoo, Sophie produced a special senes of 
twelve drawings and painrings at my request (sec Plates lo and ii), 
and eventually Baris was even able to present her with a test senes of 
experimental papers, which I sent to bim^ identical to the ones employed 
in the Congo e3:perimeiits (see Figs. 32, 33, and 34). The results obtained 
with Sophie arc of particular interest and will be discussed at some length 
ia the chapters dealing with Composition and Calligraphy^ 

Afnerican Brush Painters 

During 1957 and 1953 news of further ape picture-makers filtered through 
from several soiirces. The Betsy-Oongo exhibirious had received wide¬ 
spread pubheity throughout the world and a number of other chimps were 
now being hustled on to the aesthetic band-wagon. Few of these were 
serious attempts. 

Two famous American television dumpanzees, J. Fred Mu^ and 
Kokomo, Jnr+j were said to be making pictures, the latter, at leasi, using 
brushes to do so. A more serious and apparently independent investigation 
was being made in Washington at this time with a chimpanzee named 

Zippy- , , 

Zippy was also working with brushes and produced some rather char¬ 
acteristic results, which were exhibited in the Senate House Museum in 
Kingston, New York, in the autumn of i 957 j « the same time as the 
Betsy-Congo show was being held at the T.C.A. in London. It was later 
discovered that, by pure coinddence, the two exhibitions had opened on 
exactly the same day, September 17th. The imusual feature of Zippy s 
work is that, in all dx of her pictures known to me, the basic motif is 
horizontal (see Plates xz and 13). Horizontality as a b^ic motif wp 
rare amongst other primates and was only found as a dominant theme in 
Zippy^ in a few of Alexander's paintings and in Congous later work. 
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The European Scene 

During the spring of 1958 a film was made demonstrating Congo’s paint¬ 
ing technique and this was presented at the XVth International Congress of 
Zoolt^ in London in July. At this conference the edstcnce of three other 
primate picture-makers came to light-Bella, a chimpanzee in Holland, 
Pablo, a capuchin monlsey in Germany, and Jonny, a large male chirnp' 
anzec at the Vienna Zoo. Of the latter, linle was known until the publica¬ 
tion of a short paper by the experimenter, Hermann Goja, in the 2 Ieit- 
schrift fiir Ticrpsychologie, in i 959 ' 

It appears that Goja had succeeded, in 1957, tn inducing two chimp¬ 
anzees, Jonny and Fanny, and two orang-utans, Eiii and Bmil, to draw and 
p^fnt SI the Vienna Zoo, but that only one of the four, the male Jonny, 
responded sadsfactorily, enjoyed drawing, and did so repeatedly. Goja 
reports that when Jonny was drawing with a pencil 

... he moved the latter with small rhythmical movements of the fingertips, 
f=hif^»S the cardboard as he went on and filling it, beginning fioin ic middle, 
with little scrawls. When using coloured chalk or a brush dipped in colour, 
he painted larger movements, moving his arm at the dbow-joint. He preferred 
red to other colours. 

I have studied two of Joimy’s drawings and they are highly char¬ 
acteristic, made up, as Goja says, of short, weak, meandering lines arranged 
all over the page in apparently random order (see Fig. 3). It is undoubtedly 
the finger fi p control, with no accompanying arm action, that creates this 
style. It is astonishing the way in which, as more and more primates are 
added to the picture-makiiig list, so the individual styles become more 
and more striking - Sophie, with her tight little zigzags. Zippy, with her 
bold horizontals. Alpha with her comer-marking, Jonny with his tiny 
scrawls, and so on. 

One interesting point about Jonny was that drawing and painting 
exdted Him sexually and the 'sexual excitadou increased with the zeal of 
bis occupadon*. Judging fay his photograph, Jonny is a sexually mature 
male and is probably the only adult male primate that has been induced to 
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draw repeatedly (both Alpha and Sophie were adults, it is tniCi but both 
were female). Whether this sexual exdtefneat was an aberrant rcs^nse 
peculiar to Jonny, or whether it will emerge as a regular accoinpaiiimfint 
of drawing when other adult males are tested, remains to be seen. Which¬ 
ever happens, it is neverthel^s a most mirigtung observation, worthy of 
further investigation. 

Bella, the chiiopanzce in Holland, was studied in the spring of 1958 at 
the Amsterdam Zoo by Miss HyUtema, under the direction of Dr Antoni 
KortlandL* Kottlandt had been interested for some dme in the problem 
of the ancestry of the Great Apes and was following up aU possible 


*Ih IS59 M. Kooy. a seorad pupa of Kortlandi, obtained tluny 
fram anotber chimpuizee called plupje, a two-and-a-balf-year-old fen^. M ostri 
Flupie's pictures we« made up of ample snaight lmM» but one of them showed 
a moderatdy weU-foimed circle. 
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dues concerning any latent ape c^paddes. In this connexicn^ be set Miss 
Hylkema the task of obtaining drawings &om Betla^ a five^year'old female 
chimpanzee. This test scries was unfortunately cut short and most of the 
results were lost^ but Rordandt has compiled a brief (unpublished) report, 
which indudes the following passages; 

.«. The mostsmkuig ihing about Bella, when she was in a good drawing mood, 
was her high Icrcl of motivarion. Mbs Rylkcma once Euadc the mistake of 
interferiag when BeDa was in the middle of a drawingi with the result that she 
w^ biuen by the ammal, Bella would never bite when Miss Hylkema inter¬ 
fered with any other acririty, not even when taking attractive food away from 
her* *». Bella was never observed to performany other activities with the same 
intense level of eonceniratioDj with the eccepdou of social playing and romp¬ 
ing. She could even make one drawing after another for a quarter of an hour 
oontniiioiisly - an unheard'-of degree of pmeverance for Bella! ^ - - When she 
was drawing at full intensity, she took up a lying Of aonching position on the 
groundj completely absorbed and totally uninterested m such tl^gs as oranges 
or sweets undl the drawing was ^ finish ed ^ ^^ Gradually the tendency arose 
to £11 the whole sheet mstcad of only the centre part^ After Siting the centre^ 
Bdla shifted to the as yet blank pans of the paper. When3 to her, the picture 
was finished, she turned the paper over, filled the other side, and then suddenly 
put the paper in her mouth.. *. A tendency to make criss-cross patterns arose 
at later ^tagics of diee]LperimeEit,aE about the rime when Bella showeda stronger 
urge to £11 the whole sheet.... In all sessions, the interest usually waned after 
a series of drawings had been completed during a period of from ten to fifkem 
minutes. Between the successive drawings there was usnaJty a small pausc» 
No further progress was noted after the fiJling-the-whole-sheet and the criss¬ 
cross SHge. 

What Kortlandt does not mention in his report h that one of the Bella 
drawings shows a definite fan pattern of the type &equendy produced by 
Congo (Fig. 4). A third example of this fan pattern was seen for the first 
time at the XVcb International Congress of Zoology and arrived from 
a most unexpccicd source, namely, a small capuchin monkey named 
Pablo. 

Pablo was bring studied by Professor Bernhard Reusch, in Germany, 
who in 1957 publbhed a report of investigations into the role of aesthetic 
factors in colour and pattern preference in certain monkeys and apes. He 
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Plate ll* A painxing by ibe ecuiUa Sophie. 


Plate io. A drawing by Sophie showing her characteristic 
short zig-zag style. 



Plate 12. Painiing by ihe New York chimpanzee Zippy. Note 
the horizontal motif. (Coltectim Mrs E. Cram Chadhoarm^ 
Kingston, M YJ) 



Plate 13. Pamdng by chimpanzee Zippy. [CdUalon Mrs E, 
Cram Cftadboimi£^} 








Zoo. 


round that, in certain situations where ^e animak had to choose betwcra 
regular and irregular patterns, they preferred the regular or rbythmic 
patterns. He also made the highly significant discovery that, when aesthedc 
colour preference teste were repeated after a period of time, some of the 
animals had changed their preferences, and this Rensch dassi^ m the 
existenoe of‘aesthetic vogues’ in primates. The importance of this wm 
become dear later when Congo’s aesthetic development is dealt with m 
details 

In iQjS Rcnsch published a further report dealing 
extension of the tests to birds and fish. The birds he tested, a jackdaw and 
a crow, showed preferences for the regular patterns, like tlK prtinat«. 
The fish, however, did not. They were more attracted by the irregular 
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paticras. At the end of this report, Rensch included a short section on 
^wmgs and paintings by primates and published the picture shown here 
(Plate S) of the capucliiii Pablo drawing with chalk on the wall of its 
enclosure. This animal is quite dearly caught in the act of produdne an 
excellently formed fan pattern. At the Congress, Rensch compared the 
symmetry of the fan patterns of Congo and Pablo and died these as 
further otamples of rhythm or ‘regularity piefctenccs’ of an aesthetic 


The Tesuval Hall Exhibition 

At this point I began to expand my studies of Congo’s picture-making 
t^ngp had been producing pictures for nearly two years and during this 
rime had changed his style considerably. It now became possible to com¬ 
pare his graphic development with that of human infants. 

In the past, oiUy the brief reference in the Knhts monograph had 
mdicated the possibility of making such a study. Bur now, with Congo’s 
calligraphic evolution over a two-year period and through several hun¬ 
dred pictures, it was possible for the first time to make detailed 

comparisons with the already well-tabulated data available from diild 
psydiologists- 

^cr discussions vdth Mervyn Levy, the art critic, it was decided to 
hold a fiirther exhibition and on this occasion to hang Congo’s paintings 
dongside Aose of very young children. Levy was also particularly 
interested in pointing out the relationship bctweai ape paintings and 
con^poraiy adult human ‘action paintings’, and obtained a collection 
of the latter for the purpose. The three groups of pictures were shown 

togetter at an exhibition m September 195S at the Royal Fotival Hall in 
LondoD. 

It was at about this time that Congo hin^ beginning to grow out 
ofhjs paumngphftse. He wasnot exactly losing interest. It was rather that his 
urge to pamt was gradually being obliterated by Cmore physical) competing 
ui]^. As a healthy young giowmg male, he was starring to assert hhnself 
and, on those occasions when he was in the mood for ‘rhythmic sdf- 

expression’preferted to do it with boddygynmastics, rather than wit^ 
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brush strokes. At the cod of 1958 we were forced to pve fiUl recogoition to 
Congo’s impending ape-hood« and he went to live with two young female 
chimpanzees in the London Zoo’s monkey house where, after some 
months, he has now adjusted to the new living routine. 

The * Six-chimp* Tesi 

During the summer of 1959 ,1 made a special test to tnTesdgatc individual 
variation in drawing responses. It was already evident that of the various 
individual primates scattered from Moscow to New York, which had 
drawn or painted, there were widdy differing styles. But the conditions of 
the tests were also without doubt extremely varied. It was an open ques- 
tion as to whether a group of chimpanzees, tested one by one, with an 
identical method and identical materials , would show marked mdividua] 








Fig. 7 > by chimptiizee Charlie. 
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Fig. 3 . Drawing by diiinpanzec Efi. 
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diffticnccs in the graphic response. It seemed fairly certain because of the 
very strikmg range of styles already described^ but it was nevertheless 
worth answering this crMdsm with a controlled test. 

In the new * Chlmpanj^ Den* at the London Zoo a group of sis chimp¬ 
anzees live together and are daily put throngh a series of intelligence tests 
and cierdse5S for the interest of the pubhe These animals were ideal 
material for the experiment because they were hilly trained, mentally 
alert, and had all experienced the same daily routine for some time past* 
The drawing tests were carried out inside the den and each jirtiTna! was 
brought out by Itself, tested^ returned to the rest quarters, and the next 
one brought out, until all bad been tested. This was done on several 
occasions and it was quieWy discovered that each animat could be identi¬ 
fied by its drawing style. Five examples arc shown in Figs. 5,6,7,8 and p. 
These pictures were drawn imder IdcntiCBl condldoos on the occasion of 
the first day*s testingi and with equally soft charcoal pencils. Despite iMs, 
Beebee*s picture, for example, is a soft, gender tentadve exploration of a 
new apenenoe, whilst Fifi^s is a bold, brash, almost ready-made statemenu 
It is mteiesting that Fifi was the leader of the group of six Beebee was 

a quiet, amiable individual. But this kind of thinkin g can lead to dangerous 
mistakes and, until we have many more tests from many more individuals, 
it win not be safe to make such personaliTy comparisons. 

These individiial differences were fairly consistenl over a number of 
tests and could not be explained aw’ay by age or size differences, although 
the youngest of the six, a one-year-old male, did refuse to take part in the 
experiment. Nothing could induce him to put pencil to paper, although he 
was always re-tested each time. 

A particularly intttesring point emerged accidentally from this six- 
chimp test, concerning the way the first line was made by each nnimal. 
None bad bad drawing expenenoe before and I assumed that I would have 
to go through the same routine that 1 us^ on the occasion of Congous first 
drawing, with each one in turn, Kordandt had reported exaedy the same 
need for a preUminary demonstration with Beliaks first picture, and there, 
too, the animal had quickly learned after brief immicrion. The Kelloggs 
had made similar observations with Gua and it may be recalled that they 
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disdoguished betweea ape and child, over this response stadng that 
Donald showed a spontaneous response, whereas Gua had to be shown a 
line and how it was madc^. 

Thk observation ramnot^ I am a&aid> stand up to the facts winch the 
&is-diiinp test provided- True enough^ the first three chimps (Josicj Bee- 
bee and Charlie) each had to be shown what to do in the usual way. Also, 
each one needed no further help after it had made its first line^ Bui tbeUj 
when the fourth one, Fifi, came out^ to my astonishment she grabbed the 
pencil from me and started to work without any besitadoni The thought 
struck me that this must be the result of imitadoa and I turned quickly 
round to see a dense cluster of yomig chimps all hanging from the wire of 
their rest-room at the spot which gave them the dearest view of the draw-^ 
png Fifi was making. 1 had been so absorbed in watching the drawings 
emerge on to the papet;^ that 1 bad not realized that the Chimpanzee Den 
was mndi quiets than usual. 1 was cold afterwards that^ behmd my back, 
the sileiit huddle had hung throughout the tests, intently watching every 
move, as if thdr very lives depended on it. 

Despite this, the fact that Fifi was the leader of the group made me 
suspidous. It could just have been that, being the leader, she al^ys took 
acdon in a new situation^ without waning for directions. But the^ fifth 
chimp, Jnbl, answered this doubt. She was small and the least assertive of 
the group* But, neverthelcsSj she had seen enough. She did not actually 
take the pcndl from me^ but when I handed it to her she straightaway 
started to draw. When the test was over, I was once ag^ imposed by 
the tremendous importance that this drawing response can have for apes. 
Congo several times had screaming tantnims when 1 had to cut short a 
session of drawing or painting suddenly. Kortlandt reports similar finding 
with Bella, Hess found the same with Christine, and now was this 
group of young chimps absorbed and fosemated by an aedvity which they 
had never experientsd before and from which they obtained none of the 
usual rewards of food that had to be given with thdr other intelligence 
tests. Obviously the graphic response b as significant to them as it is to us. 
One cannot help bdng surprised, perhaps unreasonably, that the activity 
is never developed by apes without arti fici a l aid ftom man. 
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Recent RusHan Tests 

Lastly^ and much to my snrpnse, word came from Russia late in 1959 
that Mrs Kohts was sdll working with chimpanzees and that, nearly fifty 
years after she made her first study of diimpanzee behaviour, she and her 
colleagues in Moscow were obtainmg more ape drawings and also draw^ 
tags fiom capuchin monkeys. 

She very kindly sent me photographs of some of these pictures, a few of 
which are reproduced here (see Plates 14,15 and 16 and Fip. to and 1 1). 
The two capuchins, Garo, a male, and Cobra, a female, were tested in 
November 1958 (Plates 14, 15 and ifi)« At the same time, a sia-yeai-old 
female chimpanzee called Rosa was persuaded to draw for them (Fig, 10). 
Two adult male chimpanzees also made drawings. One, called Raphael, was 
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Fig. 10. Drawing by chimpanzee Rosa. 
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Piates a and B 








The fint orang-timii picutres* by AtcxandcTj. a mal^ at tbc Lond&n Zoo+ 

the horizontal motif. 

















Plates C and D 



Multi-stage paioiings, completed in five phases - yellow^ redj gteen* white, 

and black 




Fie, II. Diawiqe by adult chimpaniK Fetcr, showing central 
conccm^tie and corner niflxkiiigp 


tested at the Pavlov Laboratories and the other, called Peter, wm &om the 
Moscow Zooparic, Peter's drawings are undoubtedly the most u^e^tmg. 
They show a distinct sense of des^tt with dense masses of sCTibb c con 
centrated in restricted areas, less condensed scnbbling spreading out over 
the page space, and with distinct comer-marking (see Fig. i r). 

This then is the brief history of the twentieth-century phenomenon o 

‘ApcArt*. .. - 

That it should have blossomed at the present time is no ai^ent, tor 
both the worlds of science and art were ripe for it. The former 
at a point where, in zoological spheres, objective expenmen s ^ o 
animal behaviour patterns are flourishing, thanks to the concerte 
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of the comparative ethologists and the an fmat psyidioZogists, Tlie art 
world, on die other band, has expen'enced wave after wave of increasii^y 
extreme reaetjons against the fading, tradidonalj oonununicatory ftincttons 
of paintiDg. As a result, human painting today hwy beco'nie increasingly 
abstract and has returned motivationally to a state similar to that found in 
the primates, namely pure aesthetic expenmentation. With zoology and art 
in these phases, the stage was set. 
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HISTORICAL TABLE OF INFRA-HUJ4AN PICTURE-MAKERS 


NAME or 

AKIMAL 

SfECias 

£EX 

AOEIN 

y&abs 

wmK 

srm- 

tED 

DATE 

OF 

STVDY 

PLACE 

OF 

STUDY 

EXPsai- 

NO. OF 

PIC- 

rCRjes 

1. Joni 

Oumpaiizu 

e 

ii -4 

1913-161 

1 Moscow 

1 Kobti 

1 7 

3 i Tuizm II 

Chimpanzee 

s 


1 19ZS 

_ 

Hamburg 

Sokokmafcy 

Few 

3. Gua 

Cbimpanzec 

9 

i-n 


JpAii^nai 

'Kellogg 

Few 

4- ? 

Capudiia 

? 

? 

ms 

7 

KJuyer 

Few 

5, Peter 

QUmpfuim 1 

<s 

Adiih 

1941 j 

Moseow 

Kobtl 

? 

& Alpha 

Chimpanzee 

$ 

Adnli 


Florida 

ScMlet 

ZOO 

7 * Ac±LiEa 

Gcfitk 


Adult 

195a 

JBasle 

Hediger 

Few 

S. Dr Tom 

Chhnpanzcc 

d 

1 4 

ms 

Baldmiore 

Watsoo 

7 

p, Brtsy 

r!h|rtipg 

? 

1-8 

1953-^ 

Baltimore 

Watson ] 

Many 

lOi Oirutiac 

' Chimpanzee 

? 

z 

1954 

FctipaylvanLi 

Hew 

Few 

Congo 

1 Chimpanzee 

<1 

1 2-4 

^95^9 

Londoa 

Morm 

384 

12. Alemnder 

Onng-rmm 


6 

t 9 S 7 

London 

Morris 

Few 

^3' Z^ppy 

Chimpanzee 

9 

, ? 

mi 


Beyer 

7 

14^ J. FredMugga 

Chimpanzee 


? 

1957 

KcwYcri* 

? 

Few 

t 5 - KokomD, Jiir+ 

Chimpanzee 

? 

? 

1957 

Hew York 

Garroway 

? 

iHr Sophie 

Gnrilk 

9 

Adnh 

1957-59 

Rqltenhun i 

Bads 

Many 
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(ptmiinutdi 


KAME or 
AMUIAL 

SP£C ]13 


AG E IK 
YEAR^ 

VtUEH 

STTO- 

lED 

DATE 

OF 

^TttDY 

FJ-ACB 

OF 

STPPY 

EXPERI- 

MEWTBK 

NO. OF 

PJi> 

TimES 

17, Joni^ 

QiinipsjQ2ec 


Adult 

1957 

Vimna 

Goja 

J30 

18. Fumy 

Chimpanm 

$ 

Aditlt 

1957 

VJauia 

Goja 

Few 

19, mik 

Onmg-utan 

s 

s 

1957 

Vienna 

Goja 

Few 

20 . 

Orang-utan 

1 $ 

? 

1957 

Vienna 

Goja 

Few 

21. Fabdo 

Cftpuehin 

d 

? 

IMS 

Munster 

Rcusdl 

Few 

21. Bella 

Chimpanzee 

s 

5 

195* 

Aroittpiani 

Koitkndi 

Few 

33, anTO 

Capncliin 


} 

1958 

Moscow 

Kohts 

? 

24. Cobci 

Cipuchic 

9 

? 

» 9 S> 

Moscow 

Kohn 

? 

35, Roh 

Chimpanzee 

9 

6 

* 95 * 

Moscow 

Kohn 


RAphafil 

Chimpanzee 


hA 4 u 1 i 

195* 

Moscow 

1 KohH 

? 

27. Flupje 

Chimpanzee 

S 

1 

^959 

Amsierdom 

i Kooy 

30 

2 i. Fi^ 

C him 

? 

4 

1959 

London 

Mortu 

Few 

29. Josic 

r^Trrt|VlflT^ 

2 

3 

1959 

London 

Monria 

Few 


Oiimpai^cc 

i 

I 

*959 

Londoa 

Morria 

Few 

31. Jubi 

Chimpanzee 

9 

3 

K 959 


Monidi 

F«w 

31, B«bw 

Chimpanzee 

$ 

3 

t 9 S 9 


Moma 

|Few 
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2. Methods noil MoteriAls 


Before gffciTig on lo discuss and analyse the contents of the ape picturesj 
there are some questions concerning methodology to be answered- It has 
already been shown t hat drawing styles can differ from individual to indm- 
dual, even when standard experimental conditions are applied^ but th^ 
docs not alter the fact that variations in the mcthtxis employed to obtain 
ape pictures will also introduce additional and unwanted varbuous in the 
results. 

Sehiller^s work with Alpha was carried out in a standardized maimer 
and Lashlcy has described this briefly. Alsoj all the expenmental drawings 
obtaioed &om CongOj Fifi and the other London Zoo diimpanzees i^re 
obtained under standardized conditions. Sophie, the Rotterdam goriUa, 
also used standard Congo test papers for her experimental senes. 

Of the work of the other primates, little is recorded as to the exact 
methods used and it is doubtful if, in most cases, any real attempt to 
standardize the situation was made. In many instancses the animals pro^ 
duced so few picture that the problem can hardly have arisen- The apes 
were simply given drawing or painting equipment, of whatever kind was 
to hand, and encouraged to work with it in any ivay they would. Studies 
of this typCj which have been included in the last chapter in an attempt to 
give a reasonably comprehensive review, wiU receive very litdc attention 
in the FoUowing chapieis* Only those tests, the methodology of whic^ can 
be described here, can justifiably be used when it comes to the question of 
the analysis of picture contents. 

Remote-cmtrol Tesis 

Alpha was a folly adult, eightcfai-ycar-old female chimpanzee whCT ^ 
vras reedving her expcirtinental test papers. It was nut possible to e 
her and all the work had to be carried out with the experimenter outsi c 
the animal^s cage. Naturally this limited the control to some extent. 
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Before the serious testing h^d started, Alpha iiad frequently shown 3 
great interest in scribbling^ but no attempt bad then been made to stan¬ 
dardize the situation: 

When she secs a member of the sta^ with pencil and Dotebook^ she and, 
if givea i^cil and paper, retires with them to a oomer of her cage. She grasps 
the pencil with four fingers across die palm and with her thumb extended 
aloeg it almost to the poiat. This clumsy gra^ makes it necessary for her to 
keep her forearm almost verticai in order to bring the pend! point on the paper^ 
She places the paper on the fiooTj makes a few marks on it, usually tum$ it 
over reputedly, and continues to make marks until the pendl point breaks. 
She us^ dther hand with equal facility^ but more fixqucntly the rights 

The mtin problem for Schiller was to retrieve a drawing from Alphs 
for analysis^ Sometimes she tvould hand It backj but more often she tore it 
up. In order to avoid this he constructed a simple frame for use with the 
test senes. This consisted of a 12 in. x 15 in. boards with a short 
which could be slipped under the cage door and hdd in position by the 
esperijnenter. On the board there was a 2 in. wide grey frame under which 
the lest paper could be frstened. Alpha was thus presented with a drawing 
area of 8 in. x ii in+j in a set position. 

As rest objeecs, various figures were cui from coloured paper and pasted flu to 
sheep of contrasting colour^ or openings were cut in the sheets and oon- 
trasdng paper pasted behindL Alpha was given one or sometimes two pencils 
of difiiereat colours and allowed to draw for from 10 to iSo secs, before the 
board was wiih-cirawp. Only rarely did she attempt to snatch the board or to 
tear off paper. ThroLigboiit the test periods she tisiially squatted before 
the drawing bc^d^ intent on her smbbting. 

There arc several disadvantages in this remote-control method. The 
principal One is that one cannot standardize the position of the ape in 
relation to the paper. For example, it is reported that *AIpha usually sat 
facing the bottom of the figure, but sometimes worked frum the side^. This 
means that, frxim the study of a completed drawing, the making of which 
was not wztnesscdj it would be impossible to distinguish between true 
vertical and horizontal lines^^ or between left-right and up-and-down 
compositional tendencicSni Furthenuote^ if a crossing of Ilopc app^cared, it 
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could be 3 genumc iutctscction ceodency^ or dimply th^c the «ni m4 made 
the same type of line before and after a shift in body position. Luckily 
SchOler made notes at each lesdng:) so that mformation given about 
Alpha's vaiious composidona] and calligraphic tendencies is reliable 
enough, but it would be much more sadsfiictoty if the finished products 
could have been given a cop and a bottom, in relation to the position of the 

animn^ . 

If in the future remote<o&trol proved uecessary with certain apes, it 
should be possible to design a special nanow that gave the animal no 
choice of positions when it approached the drawii^ board 
Other mteresdQg comments on Alpha^s drawmg techniques include the 
rntrigumg observadon that once, when she was starved of paper, she found 
and tried to draw on a dead leaf. One can hardly resist the fanciful question 
of what would happen if she was turned loose;, with a box of pencils, in her 
native forests! 

Another significant point was her and-social approach to the subject of 
picture-makiiig: 

For at Jssc iht past tea ysrs her behaviour with pendl and paper has beta 
essentiaKy as at present Durfog this mne she has never been dirtoly rewarded 
for drswing, and it is quite evident that the activity does not involve sodal 
rewards. Jf pos$ible she retires with her paper lo a far side of the cage (in pre- 
c^T^erimentai period)^ turns her back to the observer, works for a time with 
complete preoccupadon, and eventually tears up the paper. If caged with 
another aiiima] dut watches her drawing, she shoulders the other aside or 
turns away to work in a comer* The motivation is intense* She will disregard 
food when she sees someone with pencil and paper and will heg for these. The 
diary records contain frequent notadop conccrciing her intetest in mechanical 
devices and she condnu^y begs for opportunity to untie shodaoes or un¬ 
button cuSs. The drive to manipuiadon is apparently autonomous. A few 
other of the sixty animals in the colony show similar mechanic^ interests 
but in no other aduir is it so strongly devdoped. 

It was Schiller's opinion that Alpha was not so much interested in the 
eStets of her drawing as in the action itself. But he has to admit that 

* *, there Is oeminly another factor at work. She does not draw with a pomted 
stick and discards or chews up the crayon when the point breaks and it no 
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loDger i]iailcs+ Givca paper and pencil with broken pointy she retirts to a 
corner, examines the point, makes a few tentativ^e strokes, then returns to the 
ftont of the cage to b^. Th^ &ct of marking is thus an essential part of the 
acdviiy. 

These last two points^ about the nature of the rewards involved in ape 
picture making, answer two frequem criticisms^ The first is that the animal 
is only scribbling because it is being given food, titbits, etc. When it is 
explained that no direct reward is given, the next coxtuneiit is that the 
animal is ncverthdcss being rewarded socially by the attentions of the 
experimenter. The observations with Alpha clearly eliminate that. The 
other criticism is that the animat may genuinely be getting its reward 
from doing the drairing, but it is only a reward in the form of the ^motoric 
pleasure^ gained from making the rhythmic arm movements* The fact that 
Alpha refused to draw with a pointed stick answers that point, and finally 
leaves no doubt that here Is an activity with a visual reward, strictly com¬ 
parable with the drawing amities of human infants. 

Of the other remote-control tests, little can be said* The tot with the 
gorilla Achilla ended in disaster as the animal swallowed the pencil. The 
tests with the targe male chimpanzee Jomiy involved the animal * shifting 
the cardboard as he went onV so that once again there was no standardiza¬ 
tion of the test card presentation. Attempts with the little capuchin Pablo, 
to obtain drawings on removable sheets did not succeed and the only 
record of the chalk drawings that he made on his end<^ure wall is the 
photograph shown in Plate 8. Clearly, it is preferable to test tame 
individuals, where the experimenter and the ape sir together, with the latter 
completely under control, and, if further remote tests are ^rried out, they 
should if possible be made in specially design^ pieces of apparatus. 

Proximity Tests ttntft Cof^o 

AH of the 384 pictures obtained from Congo were made whilsc the animal 
was under the age of four and it was therefore possible for the experi¬ 
menter to work In dose prostimity with the chimpanzee* For a standard 
drawing or painting session, Congo was placed into an infantas high chair 
(sec Plate 5)* This hdped to reduce irrelevant movemeni and assisted 
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PLAtl 14- Drawing by 
Moscow capiKiiiii monk<S5" 
Oaro. 



FlaIE 15, Drawing by CJaro. 
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Plate 16, Drawing by 
capuchin Cobra. 



Plate 17, Congo choosing a coJoiif. 



Plate tS. Scfatch-lines produced vnth finger-nails. 
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in focusing his attention on whatever happened to be placed m fifont of him 


on the tray. „ 

As Congo grew larger, it was necessary to modi^ this tray, a larger 

board being fixed ova- it, giving a Sat working area in fifont of ±e amm 

of 17 in. X ao in. ^ a 

In the case of drawings, a sheet of paper was placed on m 

front of Congo, who was then handed a pendl or crayon and allowed to 
start work, mile be was marking the paper, the csperim^tCT sat ic^edi- 
atdy in fiont of him. This position was important as it elimmaied ^y 
possibiUty of artificial ’side-effect’. If the ciperimenter had hem si^ 
to one side of Congo, the latter might have drawn more on that ade of the 
paper simply because he happened to be facing more towards the espert- 


A single drawing never took more chan a few mmutes to complete As 
with Alpha, it was frequeotiy over in a few seconds. The drawing en 
in one of three ways. Either Goi^o banded the pencil ba » 

menter, or he simply put it down on the board, or alternative y e starte 0 
play wi± it, rolling it about or holding it in his mouth. Whenever any 0 
these things happened, the expaimenter held out his hand and waned for 
Congo to place the pencil in it. When this was done, the 

removed and the neat paper or card put in Its place. After Oingo^ 1, h*- n 

few seconds to sdutiniae the new paper Cand any pattern there nughc be on 
it) he was once a pln handed the pencil and the whole process was 

^’Tmical drawing session lasted between fifteen and thirty minutes and 

usually resulted in the production of between five and ten drawings 

Sometimes, he was not in the mood for pictuie-maldng and 

after the first few pictures. At other times he ^ msaua^ble 

memorable occasion worked non-stop for practically ^ 

the huge total of thirty-three drawings and pamnngs. But both these very 

short and very long sessions were rare in oct^nce, . ^ 

It might be argued that strictly coutroBed timmg of the 
pauses and the sessions should have been employ^, ut c na ^ 
Lponses under investigation made this undesirable. Speoal kmds of tests 


D 
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were, cf course, made from tunc to time, but even so these did cot usually 
involve any completely fixed time limit. For example. In some instances 
Congo was presented with a large number of shsts of paper in quick 
succession and was only allowed to draw one line on each. The time spent 
on each of these drawings was naturally less variable, but nevertheless it 
was the ending of the line that was the finishing-point, not some artificial 
timelimit, ^ 

Except in extreme circiimstances, no test was ever terminated by the 
taking away of the pendl, crayon, or brush while the nfliirral was stiU 
working with it. In the special tests just mentioned, where he was only 
allowed to complete one line, even if he wanted to go on, the pencil was not 
taken away. The experimenter simply 'asked for it’ by holding out his 
hand. Performing this action towards COngo became an important ‘ritual’ 
in test procedure. During one or two early sessions, before a standard 
routine had been worked out^ attempts to remove equipment that was in 
use resulted in screaming tantrums, as already mentioned. The fact that 
Congo, like Alpha, never received any direct reward for picture-making, 
clearly underlines the powerful character of sdf-rewarduig activities of this 
type. 

There are several difficulties that have to be overcome with a diim- 
anzee, when carrying out tests of the kind described above. Early on, the 
biting, chewing, or breaking of pencils has to be dealt with. The great 
apes have extremdy muscular lips that arc used a great deal to t&t and 
investigate any small object, and although Hediger was unhappily power¬ 
less to control the gorilla that swallowed the pendl given to it, Congo’s 
early oral investigations of pendls and crayons were easily stopped with¬ 
out any great difficulty by mild threats from the experimenter. 

I.acer, when painting was introduced, the problem re-cmerged in the 
form of paint-sucking. Although non-poisonous water-paints bari been 
carefully selected, the swallowing of any quantity of any kind of paint was 
undesirable and threats were used once again. They were less effective than 
before, cspcdally where white paint was concerned. Congo’s reg ular drink 
at the time was milk and die visual resemblance was such that any attempts 
to prevent him malting oral contact with his 'milk-paint’ were met with 
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tanmini outbursts. Happily the problem solved itsdf with Coin’s gradual 
discovery of the fact that, despite appearances, the ‘milk’ which material¬ 
ized during p aiP T ing sessions was inferior as a food to that which appeared 

at Fggfjing-rime. 

As Congo grew older and became more vigorous there was a tendency 
for dravring or pamting sessions to be disrupted frem time to time with 
displays of physical energy. Thumpings, b^gings, twistings and balanc¬ 
ings in the pauses between paintings sometimes gained such momconmi 
that they interfered with the progress of a session. Apart from normal 
threat procedure from the experimenter, two additional methods were 
used to combat this new difficulty. FirsUy, Congo was rewarded {vn± 
raisins) for sitting sdll in the chair. Great care was taken that the cabin 
rewards were not connected directly in any way with the production 
of paintings or drawings, but only with the cessatian of physical exercises, 
Congo quickly learnt to obey the command * Sit! ’ and after a few wceiks he 
no longis required the raisin reward. Secondly, inaeased faedtries for 
physical exercising were provided immcdiaiely before each session. 

Under normal conditions only one session was held on any one day 
usually only one or two sessions were possible each week. At one period, 
when the frequency of these tests was greatly increased, Congo soon tired 
of the proceedings and eventually refused to draw or paint altog^er. 
Even the initial action of placing him in the painting chair produced a 
screaming lantnim, whereas before it had been the highlight of his day, 
had reported a simflar experience with Alpha, who at one point 
was tested intensively for a period of six months, with the result that 
'during the last two months it became mcr^uigly difficult to get ^pha to 
draw and tests were finally temunated because of her loss of interest. 
When tested again, twenty mondrs after the end of the esperiment, she 
was again very eager to draw*. It was obvious that the only hope wiffi 
Congo was to rest him completely from pictuie^mafcing for a while m me 
hope that he would recover from the surfdt-effect he had cipcricnceiL 
His intensive testing period had only lasted about a week or two, so that it 
was not felt necessary to rest him for more than a few weeks. This measure 
proved entirely successful and a few weeks later Congo was desperate to 
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get back to his drawing board. From that point oOj however^ he was never 
given more than a few se^ions la one week and never more than one a 
day. 

During a typical sessloQi Congo was alone with the experimenter. The 
presence of more than one human being provided a social situadon which 
tended to distract him. He bad grown up with his adopted ‘family* with¬ 
out any stunting of his natural soda! urges and responses. He developed 
passionate tntra-family jealousies and violent tntcr-famiiy hatreds that 
could have been supprtSKd by strict disdpline, but which were allowed to 
continue, within reason, because they were perfectly natural expressions 
of chimpanzee behaviour. These apes have strong &mily ties in the wild 
and also they will not tolerate strangers intruding into their family groups. 
As he had grown older, there had been an increasing tendency to attack 
visitors, although his rdadon with bis human ‘family’ was even more 
fiiendty than before. It was getting to the point whet^ if a visitor wanted to 
watch Congo at work, the aidst was more likely to draw blood than 
pictures. Luddly, however, several him records of Congo pamdng had 
been made at an earlier date, 

It was stated previously that each drawing only lasted a few minutes, or 
less, before Congo lost interest in it. It was also pointed out th^ if Congo 
was given a new sheet of paper he would start again with vigour and that m 
one session a series of five to ten drawings could usually be obtained. This 
renewed vigour with each sheet of paper was the lesult of two dements 
present in the change-over from drawing to drawing. If the ritual of 
changiiig over from a completed drawing to a fresh sheet was performed, 
but with the replacement of the original ‘completed’ drawing instead of 
the usual dean paper, Congo would sometiraes start off drawing again 
when he was handed back the penciL He did this despite the firx that he 
had previously reached a point where he would not continue with the 
drawing in question. This was undoubtedly the result of the &ct that the 
period of concentration is extiemdy short in this spedes and that the 
change-over gave a short break and shift in concentration which allowed a 
re-focusing of interest on the new or replaced sheet of paper. This was not 
the whole stoty, however, for Congo was much mote likely to re*stait on a 
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sheet if it was a genulndy fresh one and not an old one leplaccdi So the 
two change-over elements of break-in-conoeniTatioii and ftesh-sbest-of- 
paper were both important in boosting Congo's drawing vigour. 

Although aU typical Congo drawings were single-stage products, 
occasionally multi-stage picture were obtained in die mann er described 
above* In some of these, where coloured orayons were used, ic was only 
necessary to change the crayon repeatedly for Congo lo tnaintaiu pro¬ 
longed mtercst in the drawing. The paper in these cases was not re¬ 
moved and replaced each dme, cor was there any appreciable pause in the 
proceedings, but simply a change from one colour to another. Each new 
colour set off a new bout of scribbling and in this way very claboraie 
drawings could be obtained. However, it is the simplest dravrings that are 
most valuable for analysis at this stage and the majority of Congous draw¬ 
ings (172 of them) are brief^ one-stage, black-and-white, s tan da r d^izcd 
(foolscap) piemres. 

All the details I have given so far conoaming the methods used with 
Congo apphed primarily to the production of drawings, but there were a 
few special conditions appertaining to the producrion of paintiiigs* In most 
respects the problems were the same but one major difference was that, 
whereas a pendl or a sayon continued to cnakc marks on the paper for 
some time before becoming bluntedi the paint on a brush was quickly 
used up. As soon as the brush dried up, Congo lost Interest and the 
espcfimenicr had to be ready immediately to exchange it for another whi(± 
was loaded with paint* In a typical painting session, a brush was placed in 
each of six pots of (red, yellow, green, blue, blach and white) paint. These 
pots were out of reach of Congo, on a separate table. At the start of a 
painting he was handed the first brush and ^owed to paint until the brush 
was dry^ He was then offered the nest loaded brush after having handed 
back the first one. The first brush was then replaced in its pot and was ready 
for use again later^ Each colour in turn (in a random order) was presented 
to Congo in this way until he showed signs of losing interest completely, 
despite the ^boostiiig effect* of the frequent colour changes* At that 
point the painting was considered to be fimshed. It was removed and a new 
paper was presented and the whole process repealed* In a typical painting 
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session^ not more than two or three piemres were forthcoming and fre¬ 
quently only a single one was obtained. 

It might be argued that Congo should have been given a free colour 
choice^ allowing him to select from the whole range of sbe pots each time a 
brush dried up. Unfortunately there were difficulties involved in this 
method which reduced its value oonslcierahly^ On those occasions where 
it was attempted, Congo was given the six colours in a tray of six dishes 
(Plate 17)* Upon being given a brush he proceeded^ each dmC;, to mis the 
colours together imdl all the dishes cximained a uniform muddy brown. 
Only then would he show any interest in paintings The mixing was per^ 
formed with great concentration and sometimes it claimed his attention 
to the complete elJminatioii of painting on the paper^ Possibly, with per^ 
severance, the novdry of mixing could have been reduced to a level where 
it would have been feasible to give Congo a fixe colour-daoice painting 
test^ but this was not pursued^ The niHin function of the colour variety 
given to him in nonnal tests was that of supplying a * boosting effect*, as 
already described. Gango*s slight colour prdTerences (for reds and orangs) 
were comparatively weak and of little interest in the present study. Blue 
appeared to be his least favourite colour, but he seldom refused any colour, 
as either qrayoDj pastel, or paint. On rare occasions, when Ms reactions 
were at low intsisity, he woidd refuse blue when he was still prepared to 
work with his favourite reds and oranges. In the case of 2 typical painting 
session he was, of course, able to use rach colour handed to him as much, 
or as little, as he Hked, so that even with random presentation of colours, 
one after the other, he was stiU able to control the colour result to some 
extent. 

As the composition and the calligraphy were the most important aspects 
of Congous pictures, greater energy was put into obtaining the simpler 
black and white drawings, where the exact course and position of each line 
could be traced and measured^ But before painting w'as abandoned al¬ 
together for serious purposes, an attempt was made to improve the clarity 
of these pictures. This employed a mxilti-scage process with a set of, say, 
six sheets of paper of standard size, Congo was given them one at a time 
and allowed to paint on each one with a single colour, say yellow. Later, 
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when the yellows hfld dried thoroughljTj the sheets were presented ^gain m 
the order, but this time a second txuloiir was availablej say green. 
The whole process was then repeated, at intenfabj through each of the six 
basic colours used. The resultant paintings did not then suffer from the 
accidental merging of colours which automatically took place in the single- 
stage paintings- The ^^ct pattemiugj as executed by Congo, was thus 
more dearly revealed (see Plates C and D). 

Several subsidiary techniques were employed by Congo when painting. 
These were lotgidy accidental in origin^ The use of finger-nails for scratch¬ 
ing lines in wet painted areas occurred on a few occasions (Plaic i£) as 
did spreading the paint with tongue or fingers. None of these activities 
was devdoped by Congo, who showed a certain distaste for becoming 
soiled with paint. If offered a rag, he deaned himself carefully* It is wdl 
known that chimpaozees do not like water and will avoid getting wet if 
possible- However^ once really wet, diey will play with wat^^ or even 
permit thetnsdves to be bathed. Similarly^ if ^ven encouragement to 
produce finger-paindngSj a chimpanzee will at a certain stage overcome 
the distaste for becoming messy^ and when its hands have become 
thoroughly smeared with paint, will readily proceed to finger-paint at 
high intensity. (Purdy lo test this point, Congo was given several finger¬ 
painting sessions - see Plates E and F.) 

During one particular painting session, Congo xirinated on the 
picture and then proceeded to incorporate the urine into the painting 
rather in the style of a water-colour wash technique. On several subse¬ 
quent occasions he obtained the same effect by tipping water over the 
painting- 

If, whilst paintings Congo managed to get hold of objects other than 
brushes, he would sometimes try them out on the picture in hand. Those 
which produced the most novel visual effects were preferred- A stiffs 
bristled plasdc hair-brush was used to groom him at one time, just before 
the painting sessions were begun. Several dmea he used this, with great 
intensity, to produce special dffects on the painting he was working at 
(see Plate 19)- Once or twice, he used an ordinary paint-brush on its side 
as a roller, to spread the paint as much as possible. 

55 


THE BIOLOGY OF ART 

None of ihtse subsidiary tcdmiqu^ was encouraged as they naturally 
inteifcred with any attempt to analyse Congo's basic pattcrmng* They are 
imctcsiing in themselves ihoughi ^ indications of Congous perpetual 
qnest for novelty- 

No mention has yet been made of the various grips used by Congp when 
holding the pcndlj crayDn> or brushy Either hand was used (Plates 20 
and zi) and there did not appear to be any long-^tenn preference for one 
rather than the other^ Short-temi differences did appear from time to time, 
but they seldom persisted through a whole session- 

The original grip was a primitive oncj with all four fingers held tight 
round the object, as with Alpha. The diumb was sometinies pointing down¬ 
wards, vrith the palm fadng outwards (Plate 2^), and sometimes it 
pointed up and the palm was theo fadng inwards (Plate 23)- As Congo 
grew, so he began to try out new grips until he achieved a sophisticated 
human-Iikc grip, holding the object between thumb and first finger (Plate 
20). Also seen was a grip idtermediate between the 'priinitive’ one and 
the ‘advanced^ one (Plate 24). This change in was accompanioJ by 
an advance in calligtaphic variety and it is surprising that it developed 
without any prompting from the experimenter. 

The Tevd of intensity* of drawing has been referred to at various points 
and I must stress chat this was not a condusion arrived at in any particular 
case simply by noting how rapidly or elaborately the chimpanzee drew or 
painted. Indeed, some of the most intense picture-making was done rather 
slowly and deliberately with perhaps quite simple strokes. The levd of 
concentration or intensity was measured by the degree to which other play 
activities were absent- At the highest intensity, Congo kept his head still 
and his eyes fixed to the drawing or painting. His body movement was 
reduced to the arm action of painting or drawing alone. With drawings he 
sometimes crouched low over the paper, making faint grunting noises as he 
drew, (These noises were similar to those he made when being tickled 
under the arms. What the two situations had m common is not dear at 
presort.) 

At medium intensities, he kept his body less still and was likely to move 
his head about or look away at the slightest distraction. At the lowest 
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Plates E and F 



Finger-paintings by Congo. 





Plate G 



Lopsided fan pattern. (^Private fotieciioHi Ldt AmsclcS') 



METHODS AND MATERtALS 

intensities, wriggling, banging and aim-waving were intcrspciscd with 
brief bouts of interest (Plate 25). 

If a session had been proceeding for some tune and Congo was becoming 
restless, apoini was soon reached when he would lefiise to work any longer. 
He would throw the pencil or brush down as soon as he had been given it, 
Kang the tray and ny co crumple up the paper. At that stage there was no 
hope of prolonging the session any further. To attempt to do so only 
resulted in a serious tantrum. In feet, as the dperimenter came to recog¬ 
nize the si^ts of waning ooncentration, so he learned to cut short the ses¬ 
sions before all interest was extinguished, thus reducing the dangier of 
long-term * staleness 

Proxinnty Tests wtih Other Apes 

The tests carried out with Fifi and the other chimpanzees at the London 
Zoo employed the same methods as those described for Congo, except that 
I made a short-cut by placing the pemril into their hands in the advanced 
position on the occasion of their first tests. Some continued to use it with 
success feom that moment on, but others found it strange and experi¬ 
mented until thqr had achieved the appaiendy more natural ‘primitive* 
or * stick* grip, with all four fingers grasped tightly round the pencil. 

A photograph in the Kelloggs’ book shows that Gua also bad tins 
primitive grip, with, in her case, the thumb pointing upwards and the palm 
facing inwards. She was, like Congo, placed in an infends high chair and 
drew on the fiat tray in front of her. 

Most of the apes seem to prefer working on a flat suifeoc, except 
Alexander the orang-utan, who would sometimes work away quite happily 
on a vertical or an^ed board, but who ignored it when it was placed flat in 
front of him. Despite this, the few serious tests which were done with him 
were done on the flat in order to standardize them with the others obtained 
from the chimpanzees. 

The most remarkable photographs of a picture-making ape are un¬ 
doubtedly those of the enormous Sophie sitting at a table and working so 
delicately with small, movements at the paper in front of her. The 
cxpcrimciual tests she made were done on papers prepared in London, so 
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that her tests were strictly comparable vith those of Congo^ Fifi, and the 
other Londoin Zoo chimpanzees. It is worth noting that Sophie has adopted 
the advanced human-style grip (Plates 7 and 9). 

Betsy performed her finger-painting sitting in a chair, at a table^ whh 
the paper or board placed flat in front of her. Large blobs of paint were then 
placed on the board, or on to her hand, and she proceeded to smear these 
blobs over the surface of the paper, weaving complex patterns with her 
hands or finger-tips. 

These, then, were the methods and techniques used by the various 
esperimentcfs to obtain the primate pictozes. It now remains to analyse 
their contents. 


J, Compositfofi—the llvrii Retntionships 

la the kst two chapters we have seen who made the ape pictures^ 
when they were made and how they were made. It now temains to 
ask wAnr was made and this can best be done by separatiag the 
picture-contents into their two basic elements: Composition and 
Calligrapby- 

By composition 1 mean the nature of the spatial relationships between 
the units of a picture. By calligraphy I mean the nature of each individual 
unit taken by itself. Composition and calligraphy can, and often do, 
vary independently of one another and It is possible to discuss com- 
position here at some length before going on to consider caUigraphic 
problems. 


THE ALPHA TESTS 

It is Alpha who first showed the way to the possibility of a study of visual 
composition in ap^. Schiller noticed that the dghtcen-ycar-old female 
always restricted her scribbUng to the piece of paper she was working on 
and seldom went off the edge with her markings* Also, she often labor¬ 
iously marked each comer of the paper before fiUing in the centre with 
scribble (Fig. 12a). 

He had known for some time that Alpha liked playing with pencils 
and paper, but this was the first indication that there any visual 
organization of the position of the lines in relation to the drawing space. 
This gave Schiller the idea of presenting sheets of paper to Alpha which 
were already marked with simple shapes or patterns* 

Alpha^s tests can be divided into three basic categories: those in which 
she marked figures, those in which she balanced pictures and those in 
which she completed patterns- These three tendencies - to mark, to balance 
and to complete - were present in Alpha to a startling degree^ the detailed 
results being as foUows: 
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Fia« 12. ^^rimcDtal draw¬ 
ings by adult female chimpanzee 
Alpha^ (n) Markings spread out 
over bhiik page* ( 6 ) Markings 
oonSned to area of central figure, 
(c) Maiidngs confined inside 
d^c of spots, (d) Markings 
balance of&et square, (e) Mark¬ 
ings balance asymmetrical $bape. 
(/) Markings M in missing seg¬ 
ment of mcomplcie cirde. 
(g) Markings fill in missing part 
of mcompiete pattern. (A) Res¬ 
ponse to ambiguous figure, (i) 
Markings symmetrically placed 
around triangle. {Afar SchilUr^ 
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Marking of Figtaes 

If a square a cirde, a cross, or some other simple, solid shape was placed 
on the paper. Alpha marked almost exclusively inside it (Fig. with 
only a few hesitant ticks or spots outside ii. This result was obtained in 
twenty-two out of a total of twdUy-five such tests. 

If the shape was rather small - less than one inch in diameter a differ¬ 
ent response was given, the figure being scribbled aoer instead of marked 
inside. However, the straps small as it was, was still having some influence. 
It was Che focus of attention of the scribbling and it also eliminated, in 
twenty out of twenty-one teste, the typical comer-marking tendency 
seen on blank sheets of paper. 

Outline figures, like the larger solid figures, gave rise cadusivcly to 
interior marking. As before, there were only a few small ticks and spots 
outside the edges of the figures. This was so in twenty-two out of twenty- 
four cases. 

When five or more large spots, or small squares, were placed in a tight 
ring, they acted, in eight out of eight cases, as complete circular figures, all 
Alpha’s scribbling being confined inside the ting (Fig. I2c). If only three 
or four spots were present, as triangles or squares, then the response was 
more varied, the large spaces between the spots aflowing the pencil lines 
to escape, so to speak, mlu the outside spaces. 

Balancing ike Figiires 

When a small solid figure was present on the paper in an off-centre 
poslrion, then Alpha did not mark it, but scribbled instead in the larger 
open space. This had the effect of balancing the picture (Fig. lad). 

It might be argued chat the off-sec shape was, in a sense, ‘using up* its 
part of the paper and that Alpha was simply reacting to the r emaini ng 
space as if it was a smaller blank sheet of paper. But, as Schiller puts 
k: 


There is some reason to beliere that this is a genuine tendency to balance 
masses in the total configuration, since the very strong tendency to draw at 
the comers aod matgriia of a blank sheet is completely inhibited by the small 
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Sguie^ and the position of her drawing therefore cannot be interpreted 
merely as a tendency to £11 the blank spaces. 

In other, more adduced icsts^ Alpha was offered more complex figures 
which were theinsdves asymmetrical (Tig, ise)^ and here again she scrib¬ 
bled in such a way that the result was a balancing of the design^ although 
with these more difficult tests she was only successful in 50 per cent of 
the trials. 

Completion of Unfinished Figures 

Related, to some estenc^ to the last tests were several series designed to 
ascertain whether Alpha would complete an imperfect pattern or shape. 
She waSj for instance, offered a solid cirde with a slice missing (Fig. i2f) 
and, in two of six such tests, she filled in the missing area- In the other 
four cases she marked the unfinished circle itself. 

She succeeded better than this with mcomplete patterns. Here, a ting 
of seven spots^ or a square of nine spots, with one spot missing in each 
case, was presented to her and in every one of eight trials she scribbled in 
the missing place, thus finishing off the pattern (Fig. i2g). 

Crossir^ of Bold lines 

A completely different response was obtained &om Alpha if, instead of a 
squat figure, a long band or bold line crossed the page. Schiller reported 
that: 

Heavy, single bars across the page induce sweeping cnarks more or less at ri^t 
angles to chcitL In four tests, each with a single black bar, horkontalj vertical, 
and at forty-five degrees from right and from left, all are cfossed by scores of 
scribbled lines. In three of the four there is not a single line crossing the bar 
at less than forty-five degrees. 

Immediately, the Russian dumpan^ Joni springs to mind (Fig- 2c), for 
there in Plate XXIII^3 of the Kohts monograph is a drawing which un¬ 
deniably demonstrates this criss-crossing tendency* Kohts hersdf modestly 
described it (p. 557) as * tracing several intersectmg lines*, but from a 
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caitfiil e:^ainiiiBtioa of the picture it emerges that not only are there 
more than * several ^ iniei^ectiotiSj but that almost all of them oon^ist of 
short weak lines crossing longer bolder ones. It seems as if the young male 
Joni was m this case performing naturally w^hac, in Alpha's case^ had to 
be encouraged experimentally^ 

Other TeKdencies 

In addition to the tendencies to mark^ balanccj ounplctc and cross simple 
figures^ Alpha also revealed an interesting negative tendency. If a random 
arrangement of squares or spots was present on the papCTj she did not 
react to them in any special way. If they were laigCi she marked each 
one as a figure by its>^. If they were small, she marked around them in 
the spaces they left If they were bunched rogetherj she scribbled all over 
them, treating them as if thej^ were a single figure. The fact that Alpha 
gave more ciear“cut responses to regular figures than to these irregular ones 
is, of course, very much in line with the findings of Professor Rensch 
referred to carlJeri in which various birds and priinates all preferred to 
select cards with regular patterns drawn on them. 

Artcmpts were also made to find out how she would react to so-called 
ambi^ous* figures, of the type sometimes used by human psychologists^ 
The kind used is shown in Fig, rzb* It consisted of a black and white 
hourglass figure on a green background. In a series of tests widi this figiire;^ 
the black and white areas were idTer-cbanged, sometimes ihe centre being 
black and sometimes the top and bottom. It was found that| although 
Alpha marked all over the figure, she scribbled most in the white areas, 
in whichever position these happened to be. 

Although no indication is given by Schiller of the shade of the green 
backgrounds it would be a fair guess to say that it was probably dark enough 
to make the white areas the regions of most intense contrast, to which 
the ape^s pendl would be more strongly attracted. 

Finally, there was one series in which Alpha's reactions were almost 
uncanny* This consisted of hollow triangles, sometimes with circles or 
markings included inside them. In five of the seven tests in this 
triangular senes, she not only marked inside the figure^ as expected, but 
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also showed a distinct tendency to make symmetrical markings on the 
ourside of the triangle^ dose to and opposite each of its sides (Fig+ i^i)* 
This remarkable feat dearly indicates a sense of symmetry and demon¬ 
strates it in a completely different way from the picture-balandng results 
discussed earher^ In both cases the ape was selecting areas for scribbling 
that resulted in a crude form of aesthetic organizadon and^ to use Schiller’s 
own words: 

Such symmetries might be eKplaiaed by a tendency to fill in blank spaces and 
scribble acro^ bars* but the spacuig of the is signifit^tly diffcrMt 

from rhflt fillirig in aiound imorganized figures » » « and from the scribbling 
across bars. The proportion of syrninetrically spaced scribbles in the total 
coUcction is so great as to argue stron^y that Mpha has some feding for a 
balance of masses on the pagp. 

Summing up the informadon obtained from Alpha, it is therefore 
possible to say that t his adult female chimpanzee showed the following 
composition icndendes: 

1. To restrict her scribbling to the surface of the paper. 

2. To mark the comers of a blank sheet before filling it in. 

3. To mark a central figure. 

4^ To balance an o&et figure. 

5. To complete an imperfect figure. 

6. To cross strong lines at right angles. 

7^ To make symmetrical markings around a triangle. 

CONGO COMFOSiTION TESTS 

Because the Schiller tests had only been carried out with a single chimp- 
anzeCj it was obviously of great interest to find out whether a second 
member of this spedes would give similar results. 

As I have already explained* Congous tdevision duties diverted him 
considerably from the straight and narrow path of pure research and the 
test series of experimental drawings were far fewer than they should have 
been. Furthermore, by the time that work along these more serious ILnc^ 
was gaining momentum, Congo was already not away from the point 
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when his interest m graphic activities to be blotted our by a growing 
passion for brute force* Despite these difficulties it was possible to obtain 
a total of 172 eiiperimcQtal (8 in, x 13 m.) black and white drawings. Of 
for ty were control tes'ts on blank sheets and the remaining 132 w^e 
tests where the papers were marked with one or more simple %iires. As 
will be dear from the accompanying illustrations^ the test papers^ although 
much the same size as Alpha's, were presented to Congo in the wide, 
rather than the call position. This was done because it &vDured investiga^ 
tion of the sense of left-right balance in Congo, this particular aspect of 
ape aesthetics being the one which fascinated me most at the outset, 

0/ Litt^s M Bl^k Papers 

When tak<m as a group, the forty control tests on blank paper reveal 
several basic tendendes in Congo. In no case, for examplej did his drawing 
w^der off the paper to any appredahle ement. He worked very much 
within the space available and in thirty out of the forty tests he more or 
less used up the whole of in In twenty-five instances he virtually covered 
the whole area, spreading out the [position of his hnes until the whole 
space was marked (Fig, 13a and b)^ In about half the forty tcsis he showed 
a tendency to conoentrate more lines in the coitral region of the paper than 
elsewhere and hi dgbt cases his lines appeared only in the central area 

In addition to these general tendendes there was also present Congous 
spedaliiy, the radiating fan design (see Fig. 14)* On fifteen of the 
blank sheets^ the fan patterning element was preseni to a gncaJcr or lesser 
extent. In some cases, all the lines on the paper were organized into this 
radiating compositiQnj but in others the fan was only part of the general 
picture. 

The lines of the fan were always spread out across the paper, ^ch one 
bemg started sqparately at the top of the page and thuwn towards the 
chimpanzee. The result was a highly characteristic^ roughly symmepical, 
rhythmic design. In the earlier drawings it often appeared by ttsdf, but in 
later sessions it was more frequently combined with curved hori^ntal 
scribbles or other markings. 
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Fig. 13. This 
and Figs, 14^ 
7JS show a %d- 
ectioa of the 

ij2r eaperim- 
tniMl drawings 
[Hade by Qm- 
go, Hck the 
spiead-OHt re¬ 
sponse £0 a 
blank sheet i$ 
seen* (a) An 
early caample. 
(A) A kte «- 
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Fig, 14. Blank 
responses 
showing chancter- 
isde fan panems. 
(a) Dense Fan. 

(£) Medium Fan. 
(c) Sparse Fan. 
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As the iniercst in the fan pattern is its devdopfCient and modi¬ 
fication andj as this occurred more obviously in the uon-csperinaental 
paintings and chalk drawings, further discussion of this Congo trademark 
will be delayed until later. However, it is worth noting here that this 
tendency was not present in Alpha and she did not In fact show any real 
organization of her scribbles into a bask design on blank sheets^ As 
mentioned carlierj one fan-paitem drawing was obtained from the chimp- 
an^ Bdla^ a few imperfect ones &om the * Sii-chinip tesi*| and one good 
One from the capuchin monkey^ Pablo, but apart from these cases there 
are no other records of its occurrence elsewhcreH 
Keruming now to the more general aspects of the blank sheet responsci 
it can be said that Congo showed a strong tendency to fill the space, but 
without going beyond its boundaries. Simple as this achievement may 
sound from a huittan standpoint, it is nevertheless the whole basis of 
visual composition and its existence in the chimpanzee forms the founda¬ 
tion on which all other compositional tendencies are buHt^ In some of the 
space-filling cases, the result was achieved with comparatively few lines 
and it is quite dear chat the visual rule govenung the drawings in those 
cases r fiat of * mark where you have not already marked \ This rule is 
not the only one in operation on the blank sheets, however* 

In the majority of cases, the page was filled but, as already mentioned, 
in a few mstances there was a concentration on one small area in which all 
the lines were confined^ Here the rule seems to have been the exact 
opposite, namely *mark only where you have already marked** This 
tendency is dearly seen in the tests where a figure is present on the paper, 
but in the few cases where it occurred spontaneously it must have been the 
result of the fact that the first mark made by the chimpanzee acted itself as 
an object or figure and had sufficient power, so to speak, to attract all the 
other lines to that spot* Of course, once three or four marks had been made 
in approximately the same position, their combined appearance wtiuld 
give the effect of a figure bdng present and then mark after mark woidd 
be piled on top, each one streng^ening the response more and more. 
The reason w*hy tendency to ‘mark where marked* is rare seems to 
be connected with the size of the initial markiiig. There is, as we have seen, 
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a Strong urge to spread out over the page and to 'mark where mi marked I 
The presence of a bold figure oa the paper sttmulates an opposing tendency, 
but only succeeds if the object is large enough to fonn a pow'crfiil focus of 
interest and to * trap * the lines. If the object h too small, then the compet¬ 
ing Tendency to space^fill will dominate the scene and this 15 what usually 
happens when the chiinpanzec s^rts from scratch on an empty page. In 
the exceptional ^ses, the mjtial mark may have been a particularly strong 
one, Or the second and third marks may have been inaccuraiely placed 
rather near to it to give the effect of a large shape. 

It has already been noted that there was an additional tendency to make 
slightly more marks in the centre of the paper than elsewhere* This applied 
to many of the tHr^ cases where there was scribbling over the whole area 
of the page. Also, in the ten cases where there was a single concentrated 
area of markinp, eight of these were centrally located. Like the pre¬ 
ponderance of the radiatiag fan pattern, this urge to favour the central 
area of the paper reveals a basic feeling for sjTOmetry in Congo. 

Su mmin g up the chimpan2ce*s reactions to a blank sheet of paper, it is 
possible to give the foUawing list of the five basic, independent rules by 
which the animal appears to be abiding: 

1. Keep within the space, (40 out of 40 t^ts.) 

2. Mark where you have ms already marked. (30 out of 40.) 

3. Mark where you already marked, (ro out of 40.) 

4> Concentrate more on the centre. (24 out of 40.) 

5 * Mm:k in a series of radiating lines. (15 out of 40*) 

Rules one, four, and five do not conflict with one another, or with rules 
and three, but the latter do, of course, a>mpete with each other. It 
mighc be argued that, by admitting 10 the operation of both rule two ajtrf 
rule three, one is virtually permitting random marking, since any line, no 
matter how spatially unorganised, must cither be placed according to one 
nile or the other. But this objection is invalid owing to the extreme forms 
m which the two tendendes frequendy appear. Luckily, circumstances 
often permit one rule to come into operation in an almost pure form, at the 
eaepense of the other, so that it can dominate the scene and clearly expose 
itself as a basic visual tendency* 
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Reactim to RectoT^ki 

One of the earliest test series given to Congo was designed to find out more 
about the self-imposed discipline whidi prevented him in almost all cases 
from spreading his scribbles over the edge of the sheet. He was given a set 
of papers on which rectangles of varying sizes, one per sheet, bad been 
boldly outlined. The largest rectangle was offered first. It was 6 in. X n in. 
and was therefore surrounded by a i-io. margin. Congo drew inside it 
and not a single mark appeared outside its edges (Fig^ ^ 5 ^)- The second 
rectangle was 4 in+ K 9 in., Icavtng a 2-in^ margin. Congo squeezed his 
drawing even tighter here, but, although he checked several lines debber- 
atelyj just at the edge of the rectangles one or two did spr^d over into the 
larger margui (Fig^ tsb). The third rectangle was only 3 in^ x 7 in+j leaving 
a huge margin 3-in* wide around it. With this test a fascinating change 
took place (Fig. 150). Instead of marking inside the shape, Congo reputedly 
and rhythmically marked odf it. Something about it had changed radically 
for the chimpanzee. 

The difference in the response cannot be related entirely to inaccuracy 
in placing the lines* This may have accounted for tJbe oue or two mistakes 
made with the medium-sized rectangle, but the response to the small 
rectangle was far too deliberate lo be explained in this way* Further¬ 
more, other tests of a completely different nature in which, for example^ 
Congo was successful at putting a key in a lock and opening it, pushiug 
wooden rods into small holes, or inserdug coins into slot machines, have 
confirmed the existcjice of a surprising accuracy in matters of manual 
dexterity. 

It is quite dear therefore that, for Congo, the small rectangk possessed 
different properties from the larger ones, apart from its differeoce in size. 
The coDtroUing factor appears to be one of rauo of sheet size to rectangle 
size, for it is only in the case of the small rectangle that the shape is 
narrower thart the margin surroundmg it. This difference apparently 
changes the rectangle, from a sp^ce to be filled up, into an to be 
marked over. 
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Fig. 15. Reactions 
to reetaogleSp A 
large rectangle (a) 
is tmted like a 
space and maridiigs 
conlined inside it. 
This is less siic^ 
oessfiil with a 
medium lecmngie 
(A), and a smaU ceC’ 
tangle (c) is nmrked 
rather t han 
inside. 
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COMPOSITION - THE UNIT RELATIONSHIPS 


Markifig of a Cmtral Figwe 

It will be recalled that^ in the very first attempt to obtain a drawing from 
Congo in November 1956, the chimpanzee was ^ven an o]d piece of card¬ 
board. There was a blot on the board and it was noticed that many of 
Congous lines were focused on it (Fig* 2^). This was the first due that 
CongOj like Alpha, was going to show a tendency to alter the form of his 
scribbling if an object was present on the paper. During the two y^rs 
between November 1956 and November 1958, Congo was reputedly given 
tests in which a central object was present on the paper and the results 
obtained confirmed the early suspicions. 

Out of thirty-seven tests^ involving a variety of single central shapes^ 
Congo modified his scribbles, by condensing almostall of them to the area in 
and around the objects, in thirty-four, or ninecy*two per cent^ of the cases. 

There were in fact marks on or over the figures in thirty-sis of the 
thirty-seven trials, but in tw'o cases the marks were not deliberately con¬ 
centrated on the shape in question. In only one of the thirty-seven trials 
was the central shape completely ignored. 

The shapes used were as follows. In twenty-three of the thirty-seven 
testSj a 2 in. square was presented, either in the form of grey paper glued 
to the sheet (Fig. i6a and c) or as a boldly drawn black outline (Fig* 16b). 
There was no apparent difference in response to the solid versus the hollow 
shape and in all twenty-three cases the squares had lines on^ or over^ or 
connected to them^ with at most only a few marks in other regions. In 
eleven of the twenlj'-three cases, all the marks were on or over the figures 
and the space around was completely avoided. 

In five tests a 3-iii. hollow drcle was ^ven and in all cases the lines were 
Concentrated on the fi^gnre (Fig. 17^)- only one of the five were rhere a 
few marks away from the circle. 

With more complex central figures, such as a hollow cross, or m 
irregular amoeboid shape^ the urge to mark over was reduced but still 
present. Widi a differently shaped but simple figurCi such as a 2-m. 
vertical bar | in. ihickj the tendency was, however^ just as strong as with 
the squares and circles (Fig. 17b)* 
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(^) Fi&. 16 , Response 
to central 2-iEi- 
square.Tlic marks 
are dglitly amoen- 
crated in the reg¬ 
ion of the figure. 
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Fig, J7. Response 
10 centraJ fi^uies. 
(fl) 3 -ai, cixde, (i) 
VerEicalbAfain. x 
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An interesting difference in response occurred if the size of the central 
square was reduced to i in. (Fig, 17c) or i m. This change appeared to 
reduce its significance to a point where it was even completely ignored. It 
was stated earlier that, in thirty-four of the thirty-seven ccntral-figure- 
testSi there was a concentration of lines in the region of the figure. It is with 
these smaU-sized figures that the three odd results were obtained, one with 
the i-in, square and two with the |-in, square. 

From all this it gradually emerged diat there was an optimum size for a 
figure for the chimpanzee, as far as ‘object valence * was concerned* A figure 
apparently had three properties according to its size in relation to the size 
of the sheet of paper: 

A large figure was a space (to be marked inside). 

A medium figure was an object (to be marked over). 

A small figure was a spot (to be ignored)^ 

lu the last of these three there was less consistency than with the other 
two^ the smiaU space sometimes acting as a focus of scribbling;, but this is in 
line with the results obtained with blank sheets where, on rare occasions, a 
small initial mark ‘caught the eye* of the chimpanzee, as it were, and 
trapped the lines. 

Response to Multiple Figures 

The tests with blank shsts showed that there was a tendency to favour the 
central area of the paper and it might be argued that this would account for 
the marking of a central object. A detailed comparison of the two sets of 
results nevertheless revealed that the degree of concentration was far 
greater in figure cases than in blank ones and that although the centrality 
of the figures naturally must have favoured their being marked, it only 
accounted for a small piopordon of the lines drawn on or over them. But 
CO investigate this point further, Congo was given a series of eight tests 
with two or three figures present. 

In six of the eight tests he marked each of the squares In rum and quite 
deliberately. The presence of more than one shape on the paper appeared to 
fasdnate him and, instead of the usual bold scribbling, the squares received 
gentle check-marks. It was almost as if Congo was autographing them. 
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spouse to mul' 
tipic figuics. (a) 
•Huee squares, (i) 
Three vtriial 
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tk&Uf arranged 
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THE BIOLOGY OF ART 

This performance was given to two rectangles, two squares, and a 
triangle of three squares (Fig, iSa) arranged^ in each case, syrometri^^y 
about the centre of the page. When three thin bars were placed^ one above 
the othcTj down the middJe of the pagCj Congo proceeded with great care 
to join them up wiih several vertical lines down their length (Fig. iSb). 
This surprising response was repeated when two squares were placed, one 
at the top and the other at the bottom of the centre of the page (Fig* i 8c)* 
The chimpanzee’s imm ediate reaction was to make a bold vertical line 
down the middle of the page. These two * joining’ response were practic¬ 
ally unique in the whole of Congo’s work. 

Having established a strong object-marking urge m Congo, as disdna 
from a simple centre-preference, it remained to be seen how these two 
tendencies would fare if put into compjetition with one another* A series of 
three tests was used for this purpose, in which two 2-in. squares were 
separated more and more from the middle of the page, one going to the left 
and the other to the right. The results can be seen clearly la Figs* 19a, 
b and c* 

Both squares were marked with check-lines in each case^ but when they 
were separated half-way, the lines began 10 stray sllghdy into the larger and 
more mvidng central space. When the squares were puBcd right apart, they 
were sriU each given some artentioQ, but the central area was now too attract 
rive to be left alone and a bold central concentiarion of scribble was added. 

It was dear from riiis test that Q>ngo*s interests were bdng divided 
between the urge to mark the objects and the urge to fill the space. These 
two aims are not, of course, incompariblc, as was revealed by the kst test, 
and the animal can easily answer both calls, but it robs him of his smgje- 
mindedness* It puts him m a position where one interest is likely to 
obliterate the other, not by incomparibiUty, but simply by compering for 
his primary attention* 

Where there is a bold figure and an inferior space, or vice versa, there 
will be no problem, but where both are attractive, he may follow the urge to 
mark, or to fill up, or he may do both. To test thiyt further, he was given a 
large senes of tests in which one square only was placed on ihc paper and 
which was always otiset dther to the left or to the right. 
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Fig. 19. Double- 
squflie cest, show¬ 
ing tbo changie in 
response as the 
two figures are 
separated. Lq (tf) 
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is too large ro be 
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Left-right 

Given a test with a single offiet figure^ there were four passible rraponscs 
Congo could make; 

1 . To mmk the ofiset square only, 

2. To balance the square by filling the offset spat^ only, 

3- To mark aiii to balance. 

4* To scribble without apparent reference to the spedal situation^ 

Altogether thirty-three left-right balance tests were made using 2-in+ 
squares and the results were as follows : 

1. Mark only; 3 (see Fig. 21a). 

2. Balance only: 11 (sec Hg, 20)* 

3. Mark and Balance: r6 (see Fig. 21 b and c)* 

4. Unclassifiable: 3, 

In thirty of the thirty-three cases there was therefore a disdna response 
to the test and in only three of these thirty did die chimpanzee ignore the 
unbalanced nature of the situation. In the other twenty-seven r^ponses 
(82 per cent) there was a definite tendency to balance the square^ the latter 
sometimes being marked and sometimes left alone. 

The frequency of object-markiug was only nineteen out of thirty-three 
cases, or 5S per cent, as compared with 92 per rant when the figures were 
centrally placed. An oftset square is therefore only two-thirds as attractive 
as a central onej or^ to put it another way, it could be said that onc-tblrd of 
the * marking-appeal * of a central figure is its centrality^ 

One other fact to emerge from these results is that the two tendendesjto 
fill the space and to mark the figure, competed (fourteen rimes) almost as 
often as they combined (sixteen times), but, when competing;, the urge to 
fill the space dominated the urge to mark in most (eleven out of fourteen) 
cases, 

A similar, but shorter, series of (twelve) tests was carried out using r-in* 
squares. The smafler figure was kss powerful as an attraction for marking, 
but still created sufficient impact to stimulate balancing. Nine out of the 
twelve tests showed balancing marks^ six opposite unmarked and three 
opposite marked squares. In no case was the square alone marked. There 
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Plats 19. Congo (^ibg showing stiff-bristle technique. 
(Collection Ri^aiid PenrotSt London.) 
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Plate 22 . Primitive grip, with thumb pointing Plate 13. Primitive grip, with thumb up. 
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Fjlate 2a. Simple central fan pairtm. (Ce/ilfcrron Prmasi Zeidy 
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Fig. 20, Left- 
light bsUitce 
tests. When the 
hgoie is o&elf 
the niaifciiiES ap¬ 
pear opposite it, 
peodudng a crude 
bdance. 
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Fig. II. Simple 
baknce respwses 
arc not always 
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Fig» 2^ DkgiEm showing two types of bd;^cmg by Gonso^ Wbcn the 

me was slightly D^t (a) Congo's markings were equally offset in tlie opposite 
ditectioa^ giving a true buiUnce response^ But when che figure was strongly offset 
(ji) Congo's marking appeared in the centre of the large emptysp^iCe left by the 
square's displacement. In ^slightly offiet' cases the * filling-space' point 

is outside the balance poinL In ^greatly ofi&et^ cases^ k is inside k.) 

were three results which could not be dassified in this scdcs, the 
higher proportion of these also probably being due to the imposing 
figure. 
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Spac^fillir^ versus True Balmce 

Up to dm pointj the words ^balandni:' and ^filling’ have been used 
interchangeablyp At a crude level of analysis dm is pemiissible because 
filling up an empty space on one side of a picture is bound to assist in 
balancing it, A more aocura[c balance can, of course, be achieved by a 
different process, which 1 shall call ‘true balance*^ and which must now be 
analysed as a separate entity. 

if Congo was using the crude method of filling up a space, then one 
would expect his scribble to be centred on the middle of the large space left 
vacant by the offeei square. This is predicted because it is known that in his 
responses to blank sheets, Congo has shown a distinct tendency to favour 
the centre of the page, If^ on the other band, the animal possesses a true 
sense of balance, then the compensating scribble opposite the o&et 
figure, should be equally offset. 

In those tests where Congo scribbled in one concentrated patch with a 
recognizable focal point, it is possible to measure the position of this point 
on the page and ascertain which of the two rules he was obeying. 

This WBS possible in sixteen of the tests and the results were most un¬ 
expected. It was anticipated that he was dthcr working alwa]^ to one rulc^ 
or always to the other, but this was not so. 

Before oontinmng it must be explained that the squares in these tests 
were not all olfiet to the same degree. Some were only displaced i in* or 
2 in. to one side or other of the page centre, whilst others were 3 in., or 
even 4 in, away from the mid-line. If the i-in. and 2-in. displacements are 
referred to as ‘slightly offset* and the and 4-m. otses as ‘strongly 
offiset’ and the results are given separately for these iwo groups, then they 
reveal that Congo was employing two diSerent methods of balancing on 
the two occasions. 

Of the sixteen analysahle tests, six were with * slightly’ offset figures and 
ICQ were with * strongly" offeet ont^. Of the six slight of&ec cases, four were 
genuinely balanced to within in. and the other two were less than i In. 
away from the balance point. Of the ten strongly offset cas^, six of the 
scribble patches were accurately pkmi to within J in. of the space centre 
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and three more were less than i in, away. One was badly placed so that it 
ndthcr filled the oentre of the open spaoe^ nor balanced the figure pcssidon. 

These strildag results came^ as I have said^ as a complete surprise. 
They show chat^ when the open space is big enough, with the square 
pushed right lo one side, then the chimpanzee reacts to it or a space 
and treats it accordingly by concentiadng Sn Its central area (see Figs, 
ao and 2ib and c.). 

If, on the other hand, the square is only slightly ofinoentre, there is no 
single big space to dominate the scene and here the animal rev^c^ bis 
genuine sense of balance by oj^rdng his scribblts to the same degree as 
the figure^ but in the opposite direction (see Figs. 233 and 23b). 

Veriioil Balance 

Two tests were given in which a 2-in, square was placed centrally, but 
either at the top or the bonom of the page. In one case Coogo marked the 
square in the usual way, but in the other test he amazed me by a quite 
deliberate vertical balancing of the figure. This test can be seen in Fig. 
23c and Is one of the most remarkable compositional results obtained 
from Congo. 


Loss of Graphic Balancing Filming 

In the spring of 19JS a film was made demoustradng Congous paintmg and 
drawing achievements and one of the aspects I wished to record was, 
narurallyi the remErkable balance-response. But a strange development 
occurred which interfered with this. All the tests made with Congo that 
are rdTerrcd to elsewhere in this chapter were carried out under strictly 
con^Ued and standardized conditions, as described in Chapter 2. Dis¬ 
tractions were kept to a minimum. When Congo was expected to perform 
in a film studio, surrounded by film lechnidans and with all the fasdnating 
paraphemaUa of dncmaiograpby, he was more absorbed by the intriguing 
environment than by the work in hand. 

It is true that previously he had painted on television several but 
painting had always fasdnated him more than drawing, and he painted 
happily for the filmin g also. 
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But, when it came to experimental drawings, his attention soon started to 
wander. He responded to a blank sheet exccUendy and he marked centrally 
placed squares in his usual way, but when it came to the balance tests with 
ofl^t squares, his concentratiiMi was not high enough. Instead of the 
typical compensating scribble opp(»itc the figure, he simply marked it and 
then abandoned work. 

Fifteen experimental drawuiBS were made for the film and seven of them 
involved an off-centre figure, tn only two did he balance it. In the other 
five he did no more than mark over it. In the standard tests, under 
controlled conditions, be had only failed to balance on three occasions 
and had succeeded in twenty-seven. The startling shift in the balant* 
ratio from 27/3, to 2/5 under inferior experimental conditions, indi¬ 
cates t ha* the graphic balance response must require a high d^ree of 
concentration. 

In standard tests, both before and after the filming period, the balance 
response was strongly present and its domination of the simpler ntarking- 
over tendency on those occasions reveals that they must have involved a 
high intensity response on the part of the chimpanzee. 

Intersemng Bars 

Alpha had shown a strong indination to cross boldly-drawn lines, or bars, 
at right angles and this tendency was also riiown ^ the Russian chimp- 
anxec Joni (Fig. ic), Congo was given eighteen tests for this response but 
showed it frilly in only one of them (Fig- 24a), He did not give It as a re¬ 
sponse to multiple bars, either vertically, di^onaJly, or horizontally 
arranged. He did show it, several times, in a low intensity form, when 
offered a test paper on which one bold single vertical line was placed. On 
one of these papers he performed it at high intensity with unmistalable 
deliberation. 

While giving him these single vertical bar tests, left-right shifts of the 
line were made in a few cases and the results were striking (Figs. 24b and 
24c). As soon as the line was appreciably moved to the left, then all but a 
few check marks were confined to the right, and vice versa. It was as if the 
chi mpanyjg was treating the line, not as a very thin object to be marked, 
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but as a cut down the paper, ndlvidliiig it into a smaller and a laigier portion. 
What is so interesting is that Congo then made an all-or-none choice. 
Instead of distributing lines proportionally according to the size of the two 
spaces, be made an all-out choice for the larger one and at the almost 
complete expense of the smaller one. 

Completion of Urfiftished Figures 

Another of Alpha's tests had been to complete an imperfect or unfinished 
figure and Congo was also gtren nine trials of this type. He invariably 
marked over the whole object and did not therefore make any distinction 
between complete and incomplete shapes. The shapes used were a 2 in. 
square with a section cut out, a 3 in. drde with a segment nussing, and a 
hollow rectangle with part of one side missing. In eight of the nine tests, 
the shapes were treated as if they were completed forms (Figs. 25a and b), 
but with one of the figures Congo did concentrate his markings in the region 
of the missing section (Fig, 25c). 

The reason for this is simple enough. To Conga the figure was an 
object on the page and the missing section was, so to speak, an effect on rAe 
Jigure. In other words, one was in reality offering the chimpanzee a choice 
of two focal points, a large-scale one and a smali-s^e one. In simpler 
tests, where Congo was offered a single complete square on the paper, it 
was found that, for him, there was an oprimum square-size of approxi¬ 
mately 2 in. and that, if the square was stiver, it was less attractive as an 
object to be marked. In the cases of the incomplete figures* he tins virtu¬ 
ally being ofiered a focal choice between an optimaUy-sJzed object (the 
inoompleic figure) and a sub-optimal object (the missing section). The 
eight-io-one results in favour of the larger figure are not therefore out of 
line with the other Congo results. 

Corner Markoig 

The detailed scoring of the comers of a blank sheet held a strong Urina¬ 
tion for Alpha. It also occurred in Congo's drawings, but less frequently 
and on difEerent occasions. Alpha marked all four comm and always con¬ 
fined this activity to empty pages. If experimental figures were present on 
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the paper, the comers were completely ignored. Also, the comer-marking 
always preceded the ccnciol scribbling. 

Congo’s comer-marking differed in all these details. Firstly, it was never 
seen to occur on any of the forty blank sheets used in the tests. Out of the 
total number of 172 tests, distinct comer-marking was only observed in 
six instances and in each of these there was a figure present on the paper. 
Secondly, Congo never marked more than one of the four comers. In all 
six cas^ it was a lower comer that received the benefit of his attendan 
(three on the left and three on the right). Finally, the comer-scribbling 
usually followed the marking of the experimental figure. In four of the six 
cases, the figure present was o&et, in the other two it was central. Two of 
the offset tests had the figure to the right and the comer marked was then 
the bottom left. The other two oflfeet tests had the figure on the left side of 
the page and there the comer-markings were in the bottom right comer 
opposite. In the two central cases, one bad the bottom left comer marked 
and the other the bottom right. 

Anothcr mtcrcsting fearuie of Congo’s comer-marking urge was that 
it showed a peak period. From August to October 1957, fifty experi¬ 
mental drawings were obtained. From December 1957 February 195^1 
seventy-nine tests were made, and ftom April to November 195^) there 
were forQf-two. Ah six of the comer-markiog cases appeared in the 
middle period. 

From the three selected examples of this CTmer-marking tendency in 
Congo (Fig. 26a, b and c), it can be seen that it interfered to some extent 
vrith the business of balancing the picture, although, as was noted above, 
the comer chosen was always the one opposite the off-centre square. 

The explanation of comer-marking is probably that it represents a 
response to an infe rior focal point, made by the sharp meeting at right 
angles of two of the sides of the paper. If this is true, then it is easy to 
understand why Congo’s comer-marking ^s so mfixquent, although it 
is not so easy to see why it should have occurred when figures were present 
rather than on blank pages. When a figure is present, it offers better focal 
points for scribbling, and, with Alpha, who oomer-marked blank sheets, 
this was enough to obliterate the comer response completely. 
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26. Com^r- 
mflrking. Like 
AJpba, Qjflgfl 
showed this spec¬ 
ial response, but 
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piijciire. Some- 
tunes it was the 
bottom kft cor¬ 
ner (a and fr)t 
sometimes the 
bottom right (c)* 
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The only difference between the two apes that might explain this is the 
presence in Congo alone of the strong fan-pattem urge on empty sheets. 
This ffequent and competing linc-arrangeinaii may perhaps hdp to 
account for the ignoring of the comers by Congo. 

Scaiiered Spots 

When given a page scattered with thirteen small aides, Congo marked 
seven of them with lines. Almost evoy one of these line started on or 
near the edge of one of these seven aides. It did not appear that he was 
reacting to the mass of drdes as sudi^ but simply to each drde as a 
separate entityj as did Alpha in similar tests. 

Choices in Style ditrji^ Experimeniai Period 

Alpha was tested for six months, Congo for two years. During Alpha’s 
test period it was noticed that her diawii^ developed from short, nervous 
lines to longer, bolder, and often connected lines, or ‘line-bundles’. A 
more account of Congo’s changes will be given in the nest chapter, 

as most of them concern his calligraphy rather than his composition. But 
one comment is relevant here. That is that the change from short, simple 
lines, over to more complex loops, bundles and spitaUings, which took 
place as rime went on, although basically a calligraphic change, neverthe¬ 
less mflii^<v»H the q uali ty of Coogo’s composition. For the more complex 
the shape of the lines, the less attention was paid to ihdi spatial arrange¬ 
ment. 

Luckily this interference did not become serious until towards the end of 
Congo’s picture-making period, after most of the experimental scries had 
been completed. It did, however, reduce considerably the aesthetic value 
of his last few series of paintings. 

After a rest of fifteen months, Alpha was tested again for her drawing 
responses and it was found that she bad reverted during that time to her 
earlier style, Congo has, as I write, been a year without pamting or draw¬ 
ing and it remains to be seen whether, in the months to come, he will be 
sufficiently manageable to be tested again and to find out whetha he too 
has regressed in style. 
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Fig, 27. The first ikn pattern produced t>; Congo. 


Development of the Fan Patient 

I have already referred to the &ct that Congo’s trademark, the ladiatiiig 
fan pattern, appeared niDTe strOdngly in the non-experimental pictures 
Than in the standardized tests and so, in considcthig its development over 
the two-year period, it Is necessary to examine the total output of the 
animal, rather than the experimental sectinns alone. When this is done, it 
emerges that the fan pattern appeared in over ninety of the 3E4 pictures 
made by Congo (roughly 24 per cent). Sometimes it appeared by itsdf, 
sometimes as pan of a more complex patterning. 

The first fan moii& appeared on December 8th, 1956 (Fig, 27) and the 
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last on November 9th, 1958. They occurred throughout the whole picture- 
making period, in pencil drawings, pastels, crayon drawings, brush paint¬ 
ings and even (Plates E and F) in the few finger-paintings. 

In most of the early examples, the fan patterns were simple and un¬ 
adorned. Usually they were centrally placed on the page (Plate 28) and 
filled the area of the paper, whether it was small or large. If, by some initial 
maladjustment, Congo started a simple fan slightly to one side of the page 
centre, he would then urgently attempt to correct the error by streicbing 
out the lines on one side to fill the page as best he could (Plate G), 

The number of lines that made up a fan pattern varied between forty 
and six and it was noticeable that the fans with the largest number of lines 
were usually those drawn with thin pencil points, whereas those made 
using 3 thick paint-brush usually had far fewer lines. It seems as if the 
strength of the visual feed-back from the fan-line just completed was 
important in determlnmg the degree to which the arm was shifted to 
the side, ready to make the next line in the pattern. A bold fan-line made 
with a thick brush sent back a powerful visual message which had the 
effect of displacing the animal’s arm farther than if a thin weak line was 
produced. 

The angles of the lines and the relationships of these angles to the posi¬ 
tions of the lines were analysed and it was found that, in many cases, if the 
fan was projected downwards the lines would have met at a point that 
was approximately the centre of the chimpanzee’s body, as it sat at its 
picture-making. This fact, combined with the observation that each of the 
fan-pattem lines was started at the top of the page and progressed towards 
the animal, immediately suggested a possible biological significance for the 
pattern. If a young chimpanzee is given a loose mass of beddmg material 
Such as straw or hay, it will sit in the centre of it and then gather in towards 
its body handful after handful until it has a circular bed, or nest, packed 
tight around its body. If the bed is weak in one spot, it will adjust this by 
stretching out and pulling an extra handlul into that area. This bed¬ 
making routine has several points of similaiity with the drawing of a fan- 
pattem, In the first place, the arm goes throng a si milar scries of stretches 
and bends in each Instance. In one case it marks a line towards itsdf, in the 
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othcTj it pulU ^ W2d of straw towards itsolfj In botli cases [he movemeiits 
are radialljr arranged and in both cases there is a visual feed-back conuol- 
ling the d^ree of displacemeni from movcnieni to movement, (In the bed- 
making case there will also be an important tactile feed-back horn the 
bedding packed around the animal*s body^) Also^ in both sctlvideS:i the 
animal can stop, and then continue the action again after a pause^ starting 
again &om w^hcre it left off. In fan diawin^j it was sometimes observed 
that Congo would stop (perhaps because of a broken pencil point, or be* 
cause of some distraction) and might then continue and complete the 
pattern using she other hand. A similar shift was also seen in bed-^making. 
These similarities point very strongly to the conctuslon that the origin 
of the fan pattern is tied up with the apparently inborn action of bed-mak* 
ing. This is not to suggest that drawing a fan shape is in any way a kind of 
substitute bed-makiDg action, but mther that there is a predispositioii 
for this type of rh3fthimc response already built into the chimpanzee 
system that favours the production of this type of pattern. 

The arguments against this view cannot be overlooked. In the first 
place, fan patterns have only been produced by four out of the twenty- 
three chimpanzees that have drawn or painted. Bed-making is a funda¬ 
mental response of all chimpanzees, as far as is known, and it would be 
expected that, if it influenced the picture-^making of one, it would in¬ 
fluence all in the same way. Secondly, the creation of a perfect fan pattern 
by a capuchin monkey can be cited as giving a wdder significance to the 
action than can be explained by the inborn spcdaliiies of one species. 
However, it Is not impossible that the fen paitcm created by the capuchin 
originated in a totally different way and is a purely convergent pheno¬ 
menon, Perhaps the capuchin even has a similar form of bed-making 
routine. 

If the arguments against the bed-making theory seem stronger than 
those in fevour of it, there is another possible explanation of the fan pattern 
pbenomenoD whu^ may cxjminend itself. This Is the theory of * mechanical 
simplidTy\ Industrial psychologists, studying the way in which feaory- 
workers snip ends, twist pins, sort knobs, or clip strips, often come to the 
conclusion that the activity under review is being performed in an in- 
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Split fkn patterns by Congo. Ahavf^ with a ceatral ^'itllow spot {Cdkctim 
Sir Herberi Ri^dt Yorkshir/) and Mour, with a ctotial black spot. 
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efficient and mmecessaiily complex manner. If the ends weie snipped 
sideways instead of upwards, they report, or if the pins were twisted out¬ 
wards instead of inwards, the mechanical simplidiy of the aim move¬ 
ments of the workers would be improved by five per cent. Using this 
approach, it might be argued that Congo and the capuchin andtheoiiief 
fan-pattern makers were only using the simplest mechanical movements 
of their arms to fill the spaces in front of them. 

This does not, of course, mean that the fan shape is nothing more than 
a motoric csercise with no visual organization. The fact that the fan fits the 
paper, be it large or small, and that a fan can be stopped and then started 
again after a pause, reveals that the pattern is under visual discipline. But 
the sdecdon of this particular pattern, by both capuchin and chimpanzee, 
docs give some weight to the argument that motoric simplicity may be the 
controlling factor. 

It may eventually emerge that the demands of motoric simplicity in¬ 
fluenced the bed-making and fan patterns independendy, but in a similar 
way. Altcraatively, these demands may have influenced the nature of bed- 
making movements during evolution and then the form of the now fixed 
bed-making pattern could, in ttum, have Influenced the fan construction. 

But, whichever view is favoured, ±e explanation is only a partial one, 
concerning no more rhan the origin of the pattern^ For, once Congo be¬ 
came familiar with the fan shape, its productioii became, in its turn, a fixed 
unit of behaviour, available for modificadon and embeUishinent. 

Two startling examples of the use of the fan as ^ fixed visual umi were 
the * reverse flin* (Fig* 28) and the 'subsidiary fan* (Plate J). The 
Creadon of the reverse fan was one of those rare moments of pure creative¬ 
ness, where the experimenter could hardly believe his eyes. As I have said, 
Congo produced over ninety fan patterns, always starting each line at its 
far point and drawing it towards himself On the day in quesdon, Congo 
had drawn several normal fan patterns in the usual way (Fig* 29) and ihen, 
as the next blank card was placed in front of him, a strange intensity seemed 
to overtake him and witih soft, almost inaudible gnmts he began laboriously 
to make a fan, starting each line at a near and central point and spreading 
it away from him. As ^ch line was marked out, he could be seen (^refuUy 
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Fig, 28. Reversed fao pattern. Of the ninety feq pattems produced by Congo, 
this was the only one in which cscli line wns drawn from thg bonom upwan^i 

studying its course, so that it radialcd away tn a fiiesh directEon froizi those 
already made. 

The fan was therefore si mi l ar m appearance to any nor mall y produced 
one, but had been drawn completely in reverse. This astonishing per¬ 
formance can only be mcplained if one assumes that Congo had reached the 
stage w^herc be had a fan itmige in his brain and that he was virtually 
espcnmenting with a new way of producing it. 

The subsidiary fan example gives further proof of this. In thi*! picture 
(Plate J), Congo had already painted a rather ineffectual main fan 
and then, towards the end of the picture, took a brush of black paint and 
quite deliberately, with five rhythmicaUy dcUvettd strokes, formed a per¬ 
fect, small, off-centre, subsidiary fan-shape. The focal point is not only to 
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Fig. 29, Fan pacton produced at ilie same sessioQ as the revecsed jin (Fig. 28), 
but in this case produced in the usual nay^ with the lines dratfm &ora the top 

downwa^. 


one side of the centre of the picture, but it is also mthin the area of the 
piemre and docs not therefore correspond with the position of the animal’s 
body. 

Further proof of the emandpation of the fan pattern as a visual unit in 
its own rifht, independent from its origins, was fonhoonaing In Congo’s 
later paintings. Every so often he would try out new distortions or exten¬ 
sions and some of these resulted in his most eadting pictures. 

During September 1957 he produced a scries of‘stippled £ki-bundles* 
(Plates 30, 31 and 32). ThiK consisted of a basic fan, sometunes 
rather reduced, with a strong, solid base, the latter bebg overmarked with 
bold spotting. Then, in the winter of 1957-8, be introduced the ‘split fan'. 
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Fig. 30* Muliiplc-honMaitsd scribble plus fan patietn^ 

where the ranue lines were ruthlessly omitted and replaced by a single bold 
spot or blob (Plates H and I). Eventuallyj as he grew larger, the base 
of the fan became curved more and more, the cenne lines returning but 
stopping shorter than the side lines (Plate 34). 

Later sdll, as the horizontal motifs began to run riot and obliterate the 
fan shapes there was, in the summer of 1958, a seriK of ‘horizouta]- 
muliiples plus fan’ (Plate 35 and Fig. 30). Even after the hnrijnnrak 
had led him into the world of loops and spirals, an occasional fen would 
trop up in a session and then, for the first time, there appeared the ‘double- 
lined or looped &n*, with the lines drawn out and then in again in one 
sophisticated movement, leaving the hand ready for the neit action fFuj. 

31). ^ ^ 
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Fig* 31- Loop-iku patiem. Each of the fan lines has become a double strokej 

out-and-in* 


This elaborate varianon on a fan theme by Congo is unparallded in ape 
picture-making and leaves one in no doubt as to the sensitivity of the 
chimpanzee's inventiveness. 

Other fan-makersj such as the capuchin Pablo (Plate 8) and 
the chimpanzees Bella (Fig, 4), Josic (Fig. 5) and Fifi (Fig. S)j produced 
only simple fa ns starting in each case, as far as 1 knO’Wj from the top and 
drawing the line towards themselvesj as did Congo in his typical 
pictures. Of course^ none of these other animab was tested over a loi^ 
period of time and it would be fascinating to select one of these or 
another fan-making individual and follow him or her through several 
years of picture productiou to f nd out whether variadons of such a 
theme occurred again and whether they were similar to those made by 
Congo. 
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COMPOSITION COMPARISONS 

Although we have a few experiments} results from other sources^ namely 
Sophie the gorilla^ some human children^ and a group of six briefiy tested 
dblmpanxecSj these scries are too short to be included m a detailed table of 
oomparisons. At the present stage, only Alpha and Congo have been 
invest^ated fully enough, as far as compositional tendencies arecona^med, 
butj even so, it is worth tabulating the major results obtained from these 
two chimpanzees, for comparative purposes. 


SiTmlarities between Alpha and Congo 


TEST 

i ALPHA 

1 CONGO 

1. Res 4 rict drawing to area of paper 

, Almosi always 

Almost always 

a, MarkoDrQEi^ 

AD four comers 
of blank sheets 

One lower 
comer only 

( 6 / 172 ) 

3, Mark blank paper witli fan paiicm 

No 

Yes ( 15 / 40 ) 

4 . Mark cenoal solid figure 

Yts (J3/ZS) 

Yes (34/37) 

5- Mark within outline figure 

Yes (23/24) 

6. Mark inside do^e Md of five or more 
Spots 

Y« (8/8) 

— 

7* Mark each of two or three figures 

— 

! Yes (6/8) 

S. Balance offset figure 

Yes 

Yes (27/33) 

9. Balance asymmetrical figure 

Yes (50%) 

— 

ID, Complete unfinished figure 

Sometimes (2/6) 

^ Once ( 1 / 9 ) 

11* Cumplctc unfinished patiem 

Yes (8/8) j 

13 . Cross heavy ban at right angles 

Y« f4/4) 

Once (1/14) 

13+ Absence of spedai rcacuon to scatioed 
spots 

Yes 

Yes 

14. Mark symmetrically shmund triangle 

Yes C5/7) 

— 
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It is fronx tEblc that in most of the responses the wo a nim a ls 
were very similaTj but that also each has its own peciilkritifis, Alpha*s 
speciality being comer marking and figme completion and Congo*s being 
the fan pattern* (The figures given in the table refer to the number of times 
a r^ponse appeared in relation to the number of uials in a series^ wherever 
these facts are known.) 

ExperiTtmital Dramtigs fry Sophk 

The valuable series of twenty experimental drawings obtained from Sophie, 
the adult female gorilla at the Rotterdam Zoo, provide some stnkmgly 
similar results lo iho^ obtained in the fiill-soile tests repnirted above, 

Sophie was given five blank sheets, four central z in, squares, eight ofi^ 
squares, one double square^ one central vertical bar and one incomplete 
circular figure. 

Of the five blank sheets, three show overall scribblings (Fig. 32) that 
fit the page and two show central conoentrations. There were no comer 
markings and no fan patterns, but aU her drawings showed a very charac^^ 
tcristic, jerky, zigzag scribbling. This scribbling style was so distin^e 
that no Congo drawing, for example, could ever be confused with a 
Sophie, but this will be discussed further in the nest chapter. 

The four central squares all received special attention from Sophie 
(Fig* 33) and the concentration of markings on the figures is very similar 
indeed to that shown by Alpha and Congo. The incomplete circular figure 
offered to her was also in a central position and this too is marked in the 
some way, but not completed. Here again Sophie reacted in the some way 
as Congo, 

With the eight offiet figures, Sophie showed different reactions 
those of the two chimpanzees. She did mt reveal a high frequency of 
balance responses. In sevem of the eight tests she marked the square 
(Fig. 34a) and in one (Fig. 34b) only did she ignote it and mark in the 
space opposite* 

In the of the central vertitsl line she did not show any tendenqf to 

cross it at right angles and seems to have ignored it, marking right across 
the page. 





Fig. 32, EjcpcrE- 
w meucal drawtop 
by adult goriHa 
Sophie. On bbulc 
sheets there is an 
overall pattern of 
sniatl-amplltude 
z3£-zap. 
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Fig. 3J. Res- 
(^) pousc to CCfllTfll 
squatt- As with 
die chiiupanzees, 
Sophk confines 
most ofbcTBaadc- 
i fig^ to the rcgioa 
of the figure. 
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Fig- 34- SopUt 
muMly mMked 
the figurcj even 
when it was oSet 
(a} and only bal¬ 
ance it DO€C (A). 
When gi¥m two 
squates (f), $lie 
madted in be¬ 
tween than. 
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Flc. 35. Human 
m&nt tests with (a) 
blank sheet, (b and 
o^et squalid. 
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Where she was presented witi two squares^ she marked between them 
34^) instead of inside each one^ as was expected on the basis of Congo's 
response to this test. 

Siunniing np^ it tw said chat Sophie shows the powerful basic 
responses of filling up a page and of marking an object, but that she does 
not show the more subtle reactions of balancing, completing or crossing. 
It is, of course, a very unfair comparison, as far as test/otVwrer are concerned, 
because both Alpha and Congo, although they cannot i^e said to have 
undergone any actual training, w^erc subjected to long periods of familiari¬ 
zation with the problem* It is, in fact, surprising that Sophie showed as 
much detailed response as she did with only twenty experimental papers 
completed. 

Human Infmt Tests 

As with Sophie the gorilla, a young human was also given a short test 
senes of experimental papers with the same propordons and figures. He 
was presented with a set of thirteen papers, which he completed on various 
occasions between the age of one year eight months and one year eleven 
months (see Hg. 35), Three of the sheets were blanks, two had central 
squares and eight had offset squares. 

Only three of the ten squares were ddiberately marked and even in 
these cases the markings were not confined to the region of the figure* 
One of the two central squares was ignored completely. In only two of the 
eight off-centre t^ts was there any real artempt to balance the picture and 
even then it wras simply as a '*larger'Space fill-in* response. 

These results are ^ical of human infants, as is their undoubtedly 
superior calhgraphy. It seems that the young Hmm sapiem h worse than 
the chimpanzee at composition and design, but at ihc same time is much 
better at calUgraphic exploration. The advanced state of the latter may 
to some extent be the explanation of the inferior composition results. 
The human child is so fasemated by the many diverse courses that lines 
can be made to follow (what Paul Klee refered to as ^taking a line for a 
walk^ that he becomes absorbed in this game, often finishing one small 
scribble on the page and then excitedly moving on to a second variation 
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in any other near-by space that comes easily to hand. Each scribhle is 
created almost without reference to its cnviroomenL It is this preference, 
ia human infants, for calligraphy over eomposirion that leads, as we shall 
see in the next chapter^ to the ultimate creation of the first representational 
images, a phase never yet readied by an ape. 

A possible due to the reason for this difference is suggested by a state¬ 
ment by Kordandt. In contrasting man and the apes, he remarks that In 
man*s world things are dmacterized predominantly by their nature (or 
^'"thatness”) because the live prey wanders to and fro j whereas in the ape^s 
world things are characterized predominanily by their place ( thereoess ) 
because their food grows at fixed places ^ Kortlandt was not discussing 
picture-making nor could he have been aware of the differences in calh- 
giaphic and compositional achievements in man and apes, as they are 
being set out in this book for the first dme^ 

This independent suggestion of his, concerning the therencss , or 
spatial arrangement, in apes and the ^thatness^ or awareness of the 
details of objects in man, is^ however, higlily stimulating when applied in a 
pictorial context 

The ^Six-cfiimp^ Test 

In addition to the intensive testing of Congo, I also earned out a brief 
experiment using six young chimpanzees which, although used to human 
company, did not know me personally very well and had not previously 
had any experience of drawing or painting. As already explained the uiam 
object of this lest was, in the first instancei to find out how many indivi^ 
duals showed an interest in tbe activity and how many ignored it and would 
take no notice. When, in the initia! tests on blank cards, it waa found that 
five of tbe six were immediately fascinated and concentrated hard on their 
picture-making without any persuasion from the experimenter, it was 
decided to carry out an experimental t«t with a series of twen^-four 
papers^ Each sttiimal was offered standard experimemal papers, first 
with a 2-m. central square, the second with a shnihr sq^e but displaced 
to one side, the third the same but in the opposite dircctiDn, and the f 
with once again a central square, 
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Fig* 36* Sisr 
Char¬ 
lie (ii), Josic (fr) 
and Jubi (c), mark 
oeorrai square. 
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The whole series was obtained m one ]ong se^oa, each chimpaiizee 
commg out in mm m complete its four papers. Nineteen of the twenty- 
four were suco^sfuBy complcicd- One animal lost imexest after threej and 
the siJEth chimpanzee refused, as before, to take any part in ibe esperiment 
whatever. The results were particularly iuteresting for comparative 
purposes and can be briefly summarized as follows: 

1. JOSIB 

Central squares; Confined all her markings to the region of the squares 
(Fig, 36b). 

Oflset squares: Did not mark squares^ confined marMngs to vacant space 
opposite^ but balance weak. 

2. BEEBEE (three papers only) 

Central square; Concentrated most markings in the region of the square. 
Offset squares r No dear-cut results. 

3. CHARLIE 

Central squares: Confine d his markings to the region of the squares 
(Fig. 36a). 

OSet squares: Marked squaresj but spread these markings away towards 
the vacant space (Fig. 37a). 

4 - FIFX 

Central squares: Concentrated most markings iu region of squares. 

Ofiset squares : Ignored one and marked in vacant space: marked other, 
but then balanced it carefully (Fig. 37b). 

5 - JUBt 

Central squares i Confined all markings to the region of the squares 
(Fig. 36c). . ^ . 

Offset squares : Concentrated most markings in the region of the Equares 
and made no attempt to fiU \^cant space (Fig. 37c). 

6 . SAM (No response) 

From these results it is obvious that once again marking a central obfect 
is more strongly expressed than balancing an off-centre figure. Ten out of 
the ten central-figure tests showed positive results, whereas there was only 
one convinciag balance result ftom the ten offset- figure tests* 
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Fjg, 37. Six-diioip 
test. Oiarlie (a) 
marts o&ct square. 
Fi£(A)(narlsitai^ 
tbeu balances it. 
Jubi (c)» likc Cha^ 
lie, oiiiy marks it 
ffprl then fails to 
giw balance re¬ 
sponse. 
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Plate J 



Fainting by young male chimpanzee Congo, shouing a subsidiary fan pattern motif. {Cotketim Donold 

Hatkert Ijandm*) 
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It Is iatCTCStlng that, although calligtaplucally diOhrent feim the 
gorilla drawings, these other chimpanzee tests show remarkable com- 
positional similarities with the results obtained from Sophie. Once again, 
the degree of responsiveness in these animals is esttremely encouraging 
and then can be licde doubt that prolonged individual studies of a large 
group of apes would be most rewarding. 

GeneraJ Cmparixons 

The facts presented in this chapter may in many ways be rather firag** 
mcntaiy, but they nevertheless serve to establisb beyond any doubt that 
there is considerable visual control exercised during picrure'making by 
apes. Furthermore there is evidence that, where compositional factors are 
concerned, this control is more active and beiicr organized in the apes 
than it is in the young human. This may, in part, be due to the various 
dirierences tn the ways of life of the wild apes and * wild humans’. But it is 
also due, m part, to the fact that the h uman infant is applying his mind to 
other problems-problems of calligraphic o^anizadon- which steal his 
attendon away from the fundamentals of composidon. Evidence fiom the 
apes to support this comes only from Congo, whose picture-making was 
studied long enough and known intimately enough for the experimenter 
to sense the gradual stifling of spatial arrangements by the step-by-step 
disoovery of calligraphic complexities. The flrst discovery of a spiral, for 
example, is so absorbing that all attention is focused on the shape itself 
and its petition on the page and the other blank parts of the page become 
so unimportant as to be non-odstent. (It is for this reason - unconscious 
perhaps - that many modem paintera have reverted to exceedio^y simple 
shapes m order to express new compositional ideas.) 

Amongst the apes, it is parrioilaily important to note the difierence 
between the results obtained from long periods of experimentation with 
Alpha and Congo and those obtained quickly from the gorilla and in the 
sJx-chimp test. In all cases there was a basic response towards the paper: 
the a n i mi^ls aU showed the urge to scribble on it, to till the space available, 
aod to restrict themselves to the area of the paper (with the single exception 
of the one very young chimpanzee, Sam, who ignored the situation 
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completely). In all cases there was a very strong tendency to mark a central 
figure and to restrict markings to it- Butj when the questiDn of balancing 
an o&et figure arises^ it is then that the big diffetence between the in- 
tensivdy tested aniinah and the quickly tested ones appears. Only with 
prolonged testing and complete &aiiUaiization with the experimental 
situatjoUj does a chimpanzee begin to reveal the possession of the more 
subtle compositional capaerde^^ such as balandiig. If we had to rely only 
on short test studies for our mfortnadon^ we should undoubtedly consider 
the balance response as being unique to man^ and it is interesting to 
speculate on what possible further aesthetic capabilities wilt be revealed 
when even longer and more intensive studies are carried out* Will a chimp¬ 
anzee ever reach the stage of creating a pictorial image, for example? At 
the present stage this seems most unhkelyj, but 1 must confess that had I 
been asked to give an opinion concerning the possibility of a chimpanzee 
possessing a graphic balance response before the present study was made, 
I would certamly have considered it highly improbable. It is safer there* 
fore 10 reserve judgement for the time being. In the meandme, however, it 
is possible^ in the next chapter, to take a closer look at just how far the 
chimpanzee Congo was able to travel along the difficult path towards 
pictorial representation before his study was terminated. 



4* - the fn4ivf4ual Units 

So &r the discussioa has cenired on the posi tion of the lines in relation to 
one another, to the page:, and to hgnres placed upon it. At this point it 
becomes necessary to consider the naruic of the lines thcmsdves as 
separate individual units- 

CaUjgraphicaUy, the infra-human pictures are feu* the most part ex> 
trerndy primitive. At first glance they appear to be made up of extremdy 
simple and highly uncharactcnstic short lines, with the interest Ijacg 
entirely in their spatial arrangements. But a closer scrutiny reveals that 
whereas one chimpanzee favours short tiashes another prefers long curves i 
where one concentrates ou shoriv straight strokes another makes bold 
horizontal sweeps fiom left to right. Gradually it emerges that, although 
the lines are usually comparatively simple, they sdU show certain analys- 
able characteristics. 

In the case of Congo there was sufficient caihgraphic change^ during his 
two-year period of resting, to enable us to get at least a glimpse of a pro¬ 
gression in shape and style at an infis-human levd. 

This type of study has never been reported before, but the comparable 
aesthetic growth of oiir own species has been carefully documented and it 
will be hdpful to summarize first the calligraphic devdopment that is 
known to take place in the human infant. It will then be possible to 
compare the progress Congo made with what amounts to a scale of 
pictorial embryology and from this comparison to judge just how far he 
had tiavdled along the path towards rcpreseutadonal drawing. 

TKS KELLOGG ANALYSIS 

It may be thought that the human body go^ through some odd stages 
during its embryonic devdopment, but the pictorial human body goes 
through some even odder ones as it is difierentiated, month by month, by 
the human infant. The way in which this happens and the way in which 
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pre-inmge soibbliiig derelops and grows into the earliest pktonal lepre- 
scntattons has been brilliantly analysed by Khoda Kellogg at the Golden 
Gate Nursery Schools^ San Francisco. With the aid of an enormous 
sample of more than 200,000 drawings by children between the ages of 
two and ei^, gathered from fourteen countries, she has traced human 
pictorial ontogeny from the crudest first attempts at marking 2 piece of 
paper, up to the point where representarional object are banning to 
crystallize out into the well-known images (man, house, fiower, dog) of 
the more familiar * Ghild Art *. 

TAe Basic Stages of Picioricd Differenticaim 
Kellogg reoc^nizes five basic stages in pictorial representation (sec chart 
in Fig. 33), as follows; 

1. Scribbles. 4. A^regates. 

2. Diagrams, 5. Pictorials. 

3. Combines. 

In the past, virtually all studies of child art have used stage five as the 
starting-point for their studies, and it is Kellogg’s use of this stage as the 
end-point instead which has made her work so valtiabk and origmal. 

She recognizes twenty basic scribble-typcs. These she has named as 
foUows; 


1. DoL II. 

2. Vertical Line. 12. 

3. Horizontal Line. 13. 

4. Diagonal Line, 14. 

5. Curved Line. 15. 

6. Multiple Vertica] Line. 16. 

7< Multiple Horizontal Line. 17. 

8. Multiple Diagonal Line. iS. 

9, Multiple Curved Line. 19. 

10. Roving Open Line. 20, 


Roving Encioaed Line. 

Zigzag or Waving Line. 

Single Loop Line. 

Multiple X.oop Line. 

Spiral Line. 

Multiple Line Overlaid Circle. 
Multiple Line Circumfeiencc Cirdc. 
Orcular Spread Out. 

Single Crossed Circle. 

Imperfect Circle. 


These scribble-types usually start out as simple and tentative markings, 
then become bolder, more itpoitive and more complex, until they nearly 
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obliiCTRte the page* Then, app>areQt]y by a process of disdlladon and simpli- 
ficatioB, a new phase is reached and this is the diagran i stage^ Kellogg 
recognizes six basic diagrarnsj as foDows t 

1, Greek Cross, ^ Triangle. 

2 , S(|iiare, 5. Odd Shaped Area. 

3, Circle* 6* Diagonal Cross, 

These diagrams arise from simple scribble combmations^ such as 
vertical and horizontal lines coming together to give a crude cross, or as 
simplihcarions^ from confused spiral scribbling to a pure drculaT shape* 
The diagrams themselves advance by a process of pmifrcalion, so that the 
crude crossu^^ for emnple, becomes a true cross, or the drcular shape 
becomes a reasonable circle* 

These diagrams evcnrually become established as fbced units and are 
then themselves available to contribute to the birth of the third phases that 
of combines* 

Once a vertical or Greek Cross and a diagonal cross have become 
suffidcntly established as distinct diagramSi for instancej it is then possible 
for them to combine to produce a star shape. There are of course many 
different possible combines^ each one consisting of a combination of two 
diagrams. When more than two diagrams are put together by the child^ 
then the fourth basic stage has been reached, namely the aggn^te phase, 
with an even greater number of possibilities. 

It Is the aggregate stage wfiicbj although stiU * abstract* and pre-pictorial^ 
is of tremendous important, as it provides the precursors for the earliest 
true pictorial images. 

From these aggregates there grow, slowly but surdy, the various basic 
pictorial cliche found in child art all over the world. 

The Scribble 

It is useful at this point to trace these various developments, from scribbles 
to pictorials, tn more detail, before comparing the human scene with the 
Congo material. First, there are the twenty basic scribbles. 

Between the age of one and two the human infant will readily mark a 
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sheet of papcTj but its muscle coordkiadoas are not mature enough for it 
to be able to control the situation to any great extent. The lines are usually 
simple, shortj and often meandering. By the age of two yearSj the ddld 
bc^s to develop suffident muscular oonm>l to perform the miildple 
scribblings (Nos* 6 to 9) that involve back-and'-forth movements of the 
armj with the pcndl remaining on the surface of the paper. This of 
scribble often dev'elops next into circular spread^out (No. 16 or tS) and the 
page frequently becomes pracdcaliy submerged under a sea of dense 
repetitive markings. 

Gradually a distillation takes placCj with simpler lines r^ppearing, but 
now with deliberate certainty and control. Unforruiiatcly, these more 
advanced and spedali^ scribbles, such as the zigzag, the loop, and the 
imperfect circle, are nearly always overlaid and obscured with the dense 
repetitive scrawling and it requires an expert eye to distinguish them. 
Eventually, when the child begins to pass into the diagram stagCj the 
over-scribbling is reduced and it disappears still more when the diagrams 
are being grouped tx>gcther as combines or aggregates^ 

Very briefly, here are some of the diaracters of the twen^ basic 
scribbles 1 

1. Tk^ Dot. There are several kinds, produced in different ways* They 
may be made by rhythmic pounding on the paper, or, alternatively, by 
pressing the crayon or pencil down carefully at intervals* 

2. The Sfr^tight Vertical Um. 

^ 3. The Sira^ht Hmzaniat Line. 

The Straight Diagonal Line* These are the distilled versions of thdi 
multiple, back-and-forth forms. They also occur in a weak form in the 
very early pre-scribble markings of one- to two-year-olds. The vertical line 
is often by irsdf and is more common than the horizontal* The latter 
usi^y appears in combination with the vertical lines and seems to be 
more difficult to make. The straight diagonal line is not commonly seen by 
itself, although its multiple form is the most common of aU child scribbles* 

5« Curwif Urte^ This is imeommon by itsdf aud docs not appear until 
towards the end of the scribble phase. 

6, 7, E and 9. Multipk Lim Smbbte. As already explained these are 
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the first full-blooded scribbles iii^de by iuf^eSj after sufficient develop- 
menc of muscle ext-ordinadon. The diagonal multiple scribbles art the 
easiest to make and are most feequent. 

{ 10 * R<^rfg Open Lui£, 

II. Rouing Enclosed Line. These are meandeniig lines and appear in 
pre-scribble marking as an aimless wandering of the crayon over the 
sheet. When they occur later oo^ they do so mure deliberately, as if the 
child were * taking the line for a w^ \ Eventually they develop into the 
Odd-Shaped Objectj at the diagram stage. 

12 * Zigzqg or Waving Line. This seems difficult to learn, but once 
grasped is repeated over and over again. It may develop as a kind of 
*short-aic* continuous muldplt scribble^ It frequently appears by itself 
on the paper. 

1 13. Loop Line. 

114. Multiple Loop Line. The single loopj looking like a letter e, is rare, 
whereas the multiple loop line is common and often appears by itself. It 
plays an important role in early pictorials as smoke from a chinmey or a 
vehidcj or as a curly tail. 

15. Spiral Line, Only made towards the end of the scribble phase and 
even then is not made by all children^ 

16 . Mulriple Une Overlaid Ctreh* This commonly develops from the 
multiple scribbles six to nine. It may fill the paper completely. 

17* Multiple Line CircumfereTice Circk. This k similar to the last^ but 
without the centre filled in. This is probably important as the precursor of 
the circle in the diagram stage* 

iS* Circular Spread Om. One of the most popular blotiing-out tech¬ 
niques that often obliterate the whole page completely^ This is rimikr 
to the last^ but the circular movements are made with a moving arm so 
tbat there is no centre. 

1 19, Stifle Cross Circle. 

[ 20 . ImpoTfees Circle. Like number seventeen^ these two scribbles art 
forerunners of the circle diagram. The single cross cdrcle is simply a t^dly 
judged shape, with the line running round too far. The imperfect drde is 
better^ but is still small and irregularly shaped. 
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PL/kTi 30. Siippled 'ftn-bufldle', ^Colkctim 
Sirjitlian Huxley, London^') 



Plats 31. Stippled ‘fen-buntUc*. The faa itself 
is nearly oblitetatecL {Prioiae colleciwn. Nob 
Yt^k.) 



Plate 32. Stippled ’fan-bundle*. (I^leciian 
M. S. Woods, London.) 



















Plate 33, Split fkn pattern with central blob. 



Plate 34, Fan partem w-iih curved base. iCatleitian Mrs E. Crane 

ChadboumeJ^ 









Plate 35, MultiplC'horizonial scribbling appears in later Congo 
pictures, but the fan pattern persists. 



Plate 36. The use of spots occurs fluently in paintings by 
Congo. {Colleciicn Pabh Picofso, Vauveimrgues.') 








Plate 37 



Plate 38 



’With the laclu&te phase (Plate 37) contemporary art has legrcssed 
the whole way back to the multiple scribble phase of child an (Plate 
38). This does not tiiean» however, that lachisie pictuies am mere 
scribble for, in their regression, painters have taken with them their all 
knowledge of harmony, design and visual organization • 
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Th$ Diagram Sit^e 

Like the scribbles, the diagrams have an approximate sequence of ap¬ 
pearance. The Greek Cross is the first to appear and develops from what 
KeUogg calls the Inherent Cross. The latter is present at the scribble stage 
by accident at first. Usually it first appears as a line crossing a muldpie 
scribble, or as one multiple scribble cutting across another, but at this 
stage It is not yet a deliberate structure. Later, however, it appears as a 
simple and quite distinct crossing over of two lines and thus heralds in the 
diagram st^. 

An interesting development out of the Greek Cross diagram is the 
'multi-crossed single line’, which, Kellogg reports, does not appear until 
after the Greek Cross has been established. Thk is an Interesting point O'f 
difference with the ape drawir^, and will be discussed later. 

After the Greek Cross, there appears the Square and this is arrived at 
in several different ways. It may come out of double crossings, which 
inadvertently make a square by their intersections, or it may develop &om 
a reaction to the sid^ of the paper. Kellogg notes that 'A characteristic of 
early scribbling is to make marks in each comer of the paper, and this 
happens before the crayon can be adequatdy controlled to enable the child 
to make a line around the edge *. This is intriguing in Eelarion to Alpha’s 
t3rpical comer response, and it seems likdy that the explanation is not as 
simple as it would appear at first sight. 

At about the same time that the square develops, the true cirde emerges 
from scribble precursors. Its growth is not hard to understand as it is in¬ 
herently present in several of the scribble-types, as already indicated. 

A little later the Odd-Shaped Area diagram appears, growing out of 
roving line saibbles and various other sources. This is the most common 
form of diagram and is recorded by Kellogg as being the easiest to make as 
it only requires that a line shall be joined up to itself. As we shall see later, 
it does not appear to be the easiest for the apes to produce. 

The triangle diagram is extremely rare, so much so that it is impossible 
to say exactly when it first appears in idation to the other diagrams. The 
last diagram to appear is the diagonal cross. It is difficult to understand 
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why this should be less frequent and appear later than the Greek Cross, 
pamcularly as the inherent crossings in the scribble stage are more fre¬ 
quently diagonal than Greek. 

The mteresdng point about the growth of the diagTams is that they 
appear to rdy for their source almost entirely on the previous scribblesj 
rather than on any esrtemal environmental influences* The child’s aesthetic 
growth appears, fiom KeUogg^s studyj to be a remarkably independeat 
and private associatioa between the paper^ the pencil and the brain. 
Even at a later stagey when the early pictorial images are appearing for the 
first tim^ there appears to be only a TnfniunnTn of reference to the outside 
world, just sufficient in fact to label the picture as a man or a house or a 
flower, Jfy for example^ the earliest pictorial representations of houses by 
childrm from countries as different as Finland, Germany, India, France 
and Denmark arc placed alongside one another it is impossible to identify 
them correctly, because they owe so little to the estemal environmental in¬ 
fluences of the respective countries* It is, of course, thi^ lack of external 
mflueu'^ that makes it possible to arrive at some sort of sdicme of pictorial 
growth, as Kelltsgg has done, 

The C(fffibines <md Aggregates 

The distinction between these two phases is only one of degree, the 
former being the result of a combination of two diagrams and the latter 
more than two* As the child progresses through these pfiascs it comes to 
possess a richer and more varied visual vocabulary of shapes and arrange- 
menis, and the frequency of * scribble-out* and * scribble-over * is ^^dually 
reduced, so that by the time the first true pictoria] representations appear, 
^ey virtually have the st^ to themselves. Kellogg argues that this 
deaning-up* process is partially brought about by parental and teacher 
persuasion, but, although this undoubtedly plays a pnart, the increasing 
intrinsic value and complexity of the images must also be a powerful con- 
troULag factor hdping to eliminate the earUer scribble patterns. 

One of the inteccsting facts about the combine and aggregate stages, 
where the child produces its most complex abstract pictures, before em¬ 
barking on the long and arduous road of portrayal, is that despite the non- 
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reprcsencationat nature of the work, there are nevertheless cemin foncs 
which are strong and universal favourites, whereas there are many others 
that are estremdy rare and are clearly not popular with children at these 
stages (usually at ages between three and four years). 

The Kellogg study condnues to analyse in detail the various popular 
combines and aggregates and to trace them thiou^ to the be^mtings of 
the various fundamental pictorial images, but to discuss this at length here 
would take us beyond the scope of the present study. However, in order 
not to leave the story in mid-air, we can biiedy follow through the develop¬ 
ment of one of the pictorial images (see Fig. 39), The most important one 
is obviously the human figure. It is also the first to appear and is one wc will 
trace here. 


The Pictorial GrocrtA of the Human Figure 

There arc naturally many minor variatioDS, from diild to child, in 
the details of the course taken in getting from the first scribble to the 
first drawing of a human form. But despite this, the overall trend is so 
uniform that it is possible to give a very dear picture of this development 
by taking one imaginary average child and following it through a typical 
sequence; 

The first pictures this imaginary child makes consist of weak wandering 
fines. This occurs at the age of one, but a year later the infant has mastered 
multiple back and forth movements and is making bold soibbfings. These 
develop into horizontal loopings, then into spiraUings and finally into 
confused multiple cin dmg i- The cir clin g movement betximes a satisfying 
one and is purified and simplified undl, at the age of three, the child is 
producing its first drdes. Now that they are produced in a pure form, the 
cirdes look empty and the child begins to fill them up with spots and 
dashes. This gives rise to the idea of crossing out the circle and the child 
draws bold fines across It^ this way and that. While all this has been going 
on the child has also learnt to make crosses and to combine crosses to make 
a star shape. When the cirde is being crossed out, the star shape turns out 
to be a perfect fit and can be used to make a satis^ingly symmetrical pat¬ 
tern. This double cross inside a cirde gives a basic ag^egate ofMandala 
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Fig. 39. SrficmaikrepresajtadoQeftypical phases in thegraphiisldifferadatioji 
of tfaebuman figure, (a) Simple scribble iiaes. (i) Multiple scribble, (c) Circular 
omlaple scribble, (cl) Simpli^ circular scribbling, (e) dkds. (/) Marks inside 
(this is as far TO Congo was able to proceed along tins diffaendadon path), 
(g) Ciidc crossed with lines, (A) ‘Mandala' stage, (i) Mandala with empty centre, 
g Sunburn stage. (*) Marked sunbiust. (0 Fust ropiesentation -a face, (m) 
Cqjhalopod stage, with four extended as aims and legs, (u) Head-plus- 
body stage, (o) Body becomes distinct from head, (p) Arms shift to oonect pos¬ 
ition, fiom head to mint. (Par^ t^ter iCe//tgg, rpj^,) 
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design. Kellogg consider This to be tbe most import^t uiiii of pre-reptesen- 
tational drawing. Its occnnencc is universal and frequent and it appears to 
be vital for the stages that are to follow. 

Gradually a modified Mandak pattem^ whidi has been called the 
Sunburst pattern (not by children, but by esperimenteis), grows out of 
the double-crofised drde by the reduedoa and loss of the cross lines inside 
the drde and an extension of them outside it. This gives the appearance of 
a sun with rays coming from it. The empty central space now demands to 
be filled up again and this is done with spots and small circles. When, by 
chance, as Rellt^ soys> ' the inner drdes are four in number and they 
occur in a “face” formation, the face looks out at the child, and he seems 
to be as surprised to see it as is the bystanding adult*. This is the great 
moment of piaorial creation and, like all the other previous stages of 
development, it has come to the child as a pleasant discovery, growing 
naturally out of a gradual calligraphic process, rather than from some 
sudden input from the exicmal world. With previous, non-representarional 
drawings, the rhil d will often have been asked by insensitive adults ‘What 
are you drawing?’, or ‘What is it supposed to be?’ and, with a child’s 
ingenuity, will have answered that it is ‘Daddy’, or ‘ My house or whatever 
sprung immediately to mind. This does not mean that there was any 
a pri/ni selection of image for the drawing, but is simply a method of get¬ 
ting rid of unwanted interfeience as quickly as possible. But once the chUd 
has discovered the formula for producing an image which immediately 
Strikes him as being representadve of somexhing, then a new phase has 
begun. 

With the face identified as a face, it might be supposed that the rest of 
the h uman figure will quickly follow, but this is not the case. The &ce 
problem may have been solved, but not the body, or the legs, or the 
fingers, or any of the other details. These must grow naturally and slowly, 
just as the previous stages grew. 

The rays of what was the sunburst pattern have now become ma^cally 
transformed into hair. The rays on top of the head are often incicasod in 
number and those undemcatb the head are reduced. The latter often be¬ 
come longer and then by a very small step become arms and legs. Once 
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again the secret of the devdopmentis the taking of small natural steps, 
nstber than bold junips^ 

The figure now portrayed is often referred to (agaui^ by esperimetitersj 
not duldren) as a Cephalopoda because both ihc arms and the legs come 
out of w^t appears to be the bead. ActuaHy this is misleadiug;, for, 
although ic is a oonvemeat tetm for describing a highly chaiacteristic 
stage, it is not true to say that the ctreukr shape is the head alone. It is the 
as yet undifferentiated human form and only appears to be the head alone 
because the face happens to fin its surface. The nest stage is, indeed, the 
separation of head and body into two discrete units. This h sometimes 
done by a sort of oeU division, but more typicaliy by the drawing of 
a single line across between the legs. There is now a head and a body, but 
no neck and the nejtt step is the mating of a constriction in the appro- 
priaie region. At this moment the child is apparentiy unaware of the fact 
that the arms have been left high and dry, sticking out of die hcad« So 
powerful is the head shape, with its andeut origins, stretching back into 
the distant scribble ^tage, that ic still holds the arms firm and it is some 

time before they shift down to take up thdr proper place at the top of the 
body* 

Basically the human figure is now pictotially formed. While these 
devefopments have been going on there will undoubtedly have a 
cenain amounc of minor eEperimcniation with ears and teeth and toes and 

these devdopments vary considerably in their exact sequence 
of appearance* 

From this point on the child will sei oia to dratv a human figure, rather 
th^ happ<m on it, and gradually the demands of objective representation 
will suppress the more natural obedience to the abstract laws of differentia¬ 
tion, which have helped to form the image out of scribble and scrawl. This 
process will take ten years or more and this is not the place to pursue it 
further. 

child, who is probably now between four and five years old, 
will ^ve to start copying things from the external world, instead of 
drawing on its private graphic ■experience* This copying technique will 
be something new and unfamili ar, something which must be welded on to 
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what has gone befort^ and it will tahe tune. In typical cases it tahes over 
ten years and diuing this tune child pictures become more and more ugly 
until} the uncomfortable pupation over, they emerge into adult forms. 
What happens next wiE be discussed in the final chapter. 

CONGO CALLIGRAPHY 

With this resume of the human scene, it is now possible to take a took at 
the calligraphic achievements of Congo, sudi as they are, and see fust how 
far along the path of diScxentiation they go. It need hardly be said that no 
ape has yet reached the stage of pictorial representation, but it will emerge 
horn the following that Congo came ^tahzingly near to it. Whetha the 
infra-human brain will ever be capable of reaching t hit t stage is still an 
open question and, although most unlLkely, cannot be completely ruled out. 

Scribble-types 

Congous earlier pictures were made up of simple, straight, or slighijy bent 
lines, with little or no calUgraphic interest. This state of affair s persisted 
for some time, although dramatic improvements were being made in the 
meantime as far as his line arrangements or compositions were coaoemed. 
The &ct that he was able during this phase to make careful and sensidve 
compositional modifications points immediately to a fundamental dif¬ 
ference between his pictore-making and that of the human infants at this 
early stage. 

Congo was not yet ready to make back-and-forth multiple scribbles of 
the type which develop in human infanrs at the age of two. Kellogg has 
referred to this pre-multiple-scribble stage as a phase of immature musde 
co-ordinadon, where the simple lines produced have Htde value or mean¬ 
ing, as the child lacks real control over what it is doing. The situarion 
with young apes is very different, for their muscular development at this 
graphic stage is comparatively frr advanced. This is, of course, due to the 
fact that the apes are nee-dwelleis and the human beings are not. The 
young chimpanzee must have strong arms to ding to its mother and to 
swing through the branches and its musde de^'dopmeni is quite capable 
of dealing with a simple problem like gripping a pendl and moving it 
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Steadily this way and that under visual guidance. This means that the 
young ape could be e^peacd to start straight away with muldple saibblmg. 
The fact that it does not do so means that it is necessary to consider a&esh 
the interpretation of the early human responses. I do not doubt that the 
muscular o-ordination is msuLfidendy advanced to produce the more 
daboratc multiple scribbling, but what docs seem to be in doubt now is 
whether the child would draw in this way^ even If it did have a more 
developed muscular system* What this means is that the very first *prc^ 
scribble* phase in human picture-maJdng is probably a genuine plmse^ 
which is calbgraphicaUy distinct from the later bold-scribbling stag^ in* 
dependendy of any muscular changes. 

This is a somewhat theoredcal point as far as human studies are con- 
cemedj but it is most important to realize that the * weak-muscle^criticisin * 
of the One- to two-year-old human infant produces must not be auto* 
maticaUy applied to the analysis of early ape calligraphy. It is probably 
better for comparative purposes to consider the scribble stage as haviiig 
three distinct phases in both instance; 

Phase A: Primary simple lines (well controlled in apes, poorly con¬ 
trolled in man). 

Phase B: Multiple scribbling and spread-outs^ 

Phase C * Seasndary simplificadon, but with grater variety of detailed 
line shape, leading to diagrams. 

Lookiug now at these phases in Congo, we find the following types of 
basic scribble presents 

I, D^isi Were produced in two ways. Like human In&nts^ Congo made 
them either by rapid rhythmic pounding with a vertically held brush, 
crayon, or pendl^ or he applied them gently and laboriously as check 
marks. The former type occurred at very low intensities (judged by 
distraction lesponses and uneasy body movements) either at the be- 
ginning ofa picture, befcjrc it had captured his attention, or at the end, when 
he bad exhausted his intetest in the page m question. The result of this 
t5pe of dotting can be se^ in the bold stippling over the &n>-bundlc in 
Plate 3 ^ Sind in the simple but strikingly balanced picture in Plate 36* 
It is worthy of note tbatj despite the low intensity and the rapid delivery of 
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Plate K. Simple painting by Congo showing the use of vertical, homantal and diagonal lines. 
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the Strokes, the dots were ocveriheless under visual ooatiol in most cases 
and did not pile up on one another, but were spread out rather evenly. The 
second type of spotting is seen in the experimenta] drawings in Figs, 
17a and I9c^ for example. Here the marks are gentle and perfonned with 
very high intensity concentradon. Dotting of this kind was almost 
always confined to check niarl» on experimental figures^ or to corner^ 
marking. 

'2. Veriicai Litis. 

^ 3. Horizonial Une. 

4. Diagijaal Line. These appeared frequently (sec Plate K) and made 
up the greater part of all Congo’s earlier work. The vertical and diagonal 
lines were the most common and occulted, for example, m all of the ninety 
fan-pattern drawings. Horbtontal lines appeared less often and, as with the 
human infants, appeared to be more difficult to make. They appeared in 
later fan patterns as rxTreme side^pieccs in fans with an arc of iSo degrees. 
They also appeared as part of the base of bundles in fan-bundles. Unlike 
the Comparable human lines, the vertical, horizontal and diagonal tiues 
mnHe by Congo existed in bold, accurate forms h^ote the onset of multiple 
scribblmg as well as after it, 

5. Ctaved Line. This appeared extremely fiTcqucndy (see Fig. 40) and 
often merged with types two, three, and four. I suspect that the more 
powerful aim muscles of the chimpanzee account for the fact that this type 
of line is less common in children, 

6. 7j 8 and 9. Afidn>fr Congo was one and a half years old 

when he started to draw. He was nearly two and a half before the first 
multiple scribbles appeared and even then they did not appear very 
&equjently. But by the dme be was three^ tticy were be ginnin g to dominate 
the scene more and more until towards the end of his penod, Congo 
was either making bold multiple onslaughts (Fig. 41) or investigating new 
and subtle shapes. Hveu Che rare fan paitems that he fell back on from time 
to time were now made up of complex loops. AU the four types of multiple 
scribble weic quite common. 

(10. Rmnt^OpenlAne. 

R<yDing Emlossd Urn. These two appeared from time to tim^ but 
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Fig, 40. Curved lines id a Congo diawing. 


Fie. 41, Multiple Kribbiing by Congo. 


were not comnion. Congo put su£li energy and purpose into drawing 
that an3rtlimg meandciing was som^ow out of character. Only when pre^ 
sented with a pencil or crayon with an unfamiliar tesrfure was he prope to 
meander. This occurred particularly with a voy soft p^dt on smooth 
paper (Fig. 42). 
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12 , Zigzag or Wanmig Um^ Extremely rare in Oengo, The first geimific 
did net appear \tnri! after a year and a half of drawing and paintings 
As in human drawings^ it seemed to be difficult to [earn^ but satisfi^g once 
achieved. A ftirthcr simitarity was that it appeared first as an abbreviated 
form of multiple scribbling and then quickly became simplified (Fig* 43 )- 



Fig. 43 . Zig-zag lines were rare in Congous work and only occimcd^ as berej 

in his later phases. 
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1 13. Single Loi^ Line, 

114, Mtdtipk Loop LiW. Here the ape and the hun^ differed. The 
human rarely made a single loop but fjfequently made multiple loopings^ 
With Congo the reverse occurred, the single loop being a brilliantly 
executed favounte of Congous, after about one year of drawing (see Plate 
L)* The oauldple loop line only appeared towards the end of the two- 
year period. 

15* Spiral Lm£^ As with children, this was rare and only appeared on a 
few occasions when drawing was at very high intensity. 

fi6. Multiple Line Overlaid Cirde, 

[17- M$ddple Une CirctitrjJerence Circle. As with children, this -developed 
gradually out of multiple horizontal scribblmg. Many examples show an 
intermediate form, which is oval in shape (Plate M). The dreumfttence 
form is, of course, only a matter of degree and in a few cases Congo was 
seen to reach this point, but never left the result alonc^ always cither 
obliterating it or Ming it uIh 

18* Circular Spread Out* This was rare in Congo, but would probably 
have been more common, had it been possible to continue tesdngi because 
sweral examples of it appeared in his last session, (see Fig. 44), 

f ig. Sif^k Crossed Line* 

[20. Imperfeci Circle^ It is difficult to distinguish between these two 
tsqpes, except where the shape is left untouched and un-embdlished. Un- 
fortunately, Congo made a number of cttcular shapes during his later 
sessions, but nearly always covered them over. In order to preserve one of 
these drdes (Fig. 45), the card was snaidiK) awy on one occasion, when 
the circle was the first shape drawn. As with the human infants, these 
shapes were only drawTi in Phase C of the scribble stage, after the multiple 
scribbling had been folly expressed, and it is hkdy that here too there was 
a devdopment by simplification and distillation. 

From this list it is clear that in many ways, Congo and the human 
cMdren had very similar scribble responses. It seems likely the 
differences between them at this stage were due to the differences in 
muscular devdopment, rather than to any differences in mental ptoccsses. 
The fact that Congo was composing his pinnies in a better way during his 
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Fig* 44* Sprad-out obliterarioa occurring towards the cad of Congous paini- 

izig period. 



Fio* 45* Imperfect drclc obiained from Congp by snaubing the card away 
^om iiiTn before he obliterated ir. 
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earlier phases is undcmbtedly due to the same miiscular dtffe rmcas. For^ 
by the time the children have sufficient control over their pencilsj their 
brains are already at diat stage wbicb is domiiiated by calUgraphio varia¬ 
tion and invention. 


Congo Diagrams 

Already, at the diagram stage, the ape begins to lag behind. Only two of the 
six diagiarns arc adiieved with any degree of certainty: the ciirde and the 
cross* In both these cas^ there are peculiar extensions beyond the simple 
diagrams^ which are most imexpeaed, but with the other four types of 
diagram, there is but a vague precursor to indicate what might have been* 

I. The Greek Crms^ It will be recalled that Alpha showed a tendency 
to cross pEe-prq 5 ared lines, but that Cango showed this response only 
once (Fig. 24a)* This nevertheless proved that he was capable of such a 
reaction, even if it was rarely called forth, for the reputed crossing of the 
vertical line on that one occasion was far too deliberate to have been 
accidental. In later non-esperimental drawings, however, Congo did shoiv 
three types of crossing, without any test figures having been placed on the 
paper. The first type was seen in multiple scribbling, where a hold marking 
back and forth in one direction would sometimes be ended with a single 
savage line running clear across this scribble at right angles to it^ This type 

-- - -- ^- 

I 
I 
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Fio» 46. Star-^like ctossiDg by Congc}, a rare but delibetatdy formed partem* 
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is gfl ntm on in human infants alsoj ac¬ 
cording to Kdlogg. The second type 
was rare and consisted of a confused 
starlikc shape* widi a definite centre 
point and lines radiating from it* with 
the emphasis on side-io-side and up- 
and-down lineSs so that the result was 
rather like a series of crosses drawn 
inaccurat-dy on top of one another 
(Fig. 46). The third type was the most 
remarkable and really goes beyond 
the simple diagram stage^ This was 
quite deJibecatc multiple crossing of a 
single sdf made line. It was earned 
out with tremendous concentration 
and extreme care and* although rardy 
seen* W'as unmistakable (F^. 47). 
Now* according to Kellogg, this figure 
appears only after the pure cross has 
been mastered, but Congo never to 
my knowledge reached the stage of a 
pufo cross, but jumped from cross¬ 
precursors, straight to muld-crossed 
hues. Unfortunately, he usually destroyed the latter wdth over-scribbling. 

2. TAe Square, Congo never achieved a true square. He made many 
accidentally by scoring horizontal multiples across repeated verdcalSj but 
these chanoc squares were never taken up as dues to further developments. 

3, The Cirde. Towards the end of his painiing career, Congo was pro^ 
ducing excellent drdes, but nearly always filled them in immediately, 
Luddly he was filmed at this stage and the carefiil formation of a pure 
drde can be wimped, followed immediately by a precise filling in of its 
Centre and then finally an overall obhtcration. Apart from the one im¬ 
perfect drde referred to in the last section, it was possible tu save only 
one good example and this is most xmusual because, Uke the crossing, it 
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Fig* 47. Multiple crossing of a 
single self-made line. One of 
Congous mast advanced patcems. 
(£>etaj7 copied from mote compkx 
drawing^} 






I I 

I I 

I I 

Fig. 4S, The moft advanced sta^of dMereniiatioii yet produced by any iafiB- 
httman pictuj^omakcr* Congo inadc his own arete and thjcn piocedecd to mark 
ioside it. In human infanis this is the precursor stage to the first reprsentttiona] 

pictures of faces* 

goes fiuthcr than the simple diagram (Ftg. 48). It consists of a carefully 
drawn circle, made in chalk in the centFe of a large sheet, with several 
small marks inside ir^ It is, in feet, exactly equivalent to stage f in the 
diagram in which I have shown, schematically, the development of the 
human figure ftom early scnbbling (Hg. 59). In other words, It is one step 
ncaier to the creation of a fecc than an ordlnaiy circle. It ahnost reaches the 
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Fig. 49, represtntatioii of a by a buinaii inikut- Note 

tht great similarity between this and Congous drawing in Fig. 


stage of a combine^ with a ciross inside a circle and undoubtedly reptesaits 
the highest degree of calligraphic differendarion yet achieved by any infra- 
human individiiaL It was created^ like the multi^crosscd tineS| with intense 
concentration. Despite the fact that the animal was at a late stage in the 
two-year period and was becoming estreinely * physical ^ the dcation of a 
marked circle so fascinated Him that he became almost buman in his 
sdf-control. As soon as the picture was oompletei he rdaxed and became 
his usual extrovert self again. Similar changes were observed on one or two 
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occasions when Congo was set cmcmely diMculCj but very novd, in- 
teliigence tests. It was particukrty imtaUzuig that it was not possible to 
pursue the drawing tests further with Cbugo. If more ijetaited erperi* 
meats are attempted iu the future^ the administraiioo of cranquilkers^ or 
drugs that reduce bodily activity but which do not reduce ttet respousive- 
ncssj may prove immensely valuable in extending this process of graphic 
differtnriadon sdlt further* 

4, The Triofjgle. Only ouoe did Congo show a pattem which could be 
described as a triangtikr shape, and that is very much of a precursor (Tig. 
50), It will be recalled that this diagram was also rare among children. 

5^ Odd^Shaped Area. Although common with cluldrenj f hh did not 
appear in Congous work in a dear-cut form. 

6 . Diagmal Cross. Congous precursor ocsses were basically made up of 
horizontal and vertical lines^ but were not particularly accurate. His muld^ 
crossed lines consisted of one long line with short lines crossing it at right 
angles. The diagonal cross is not thsefore established with any certamty. 

From this list of comments on Congous achievements in the realm of 
diagrams, it is dear that this is the region which now requires special 
study in the future* The scribble stage is dearly extremely similar to that 
found in our own spedes but it is here, with the diagrams, the paths of 
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ape and man b^in to diverge, and it is here therefore that every scrap of 
additional evidence will be valuable. 


CALLIGRAPHY OF OTHER APES 


Unfortunately the callig raphic information fiom other ape soured is very 
mtagie. Most individuab show dots, vertical lines, horizontal lines, 
diagonal lines and curved lines. Some show multiple scribbles. But the 
more subtle scribble-types are missing. This is, of course, what one wo^d 
expect, considering the small samples in most cases and the length of time 
it took to arrive at interesting results with Congo. There are a few special 
points of intcret, however. 

During the ‘six-chimp ’ test it was noticed that after only a few tnals, it 
was possible to identic each of the animals by their style of drawing. This 
style was not a compositional, but a caliigraphic matter. The lines wot not 
categorically different, but were drawn in a slightly different way in ea^ 
case, sufficient to grv^cach animal a style of its own. Aci even more 

was that of Jonny, the adult male diimpaiizee at the Vieona Zoo. 
For some months I had oidy one example of his work (FiK- 3 ) 
was so strange that 1 was sure it must be at]fpical. It compnsed a ma^ of 
tiny, brief, meandering lines, faiudy and nervously ^wn and scattered aU 
over the page with a complete absence of any organiiation- When a phot^ 
graph of a sinulai style was sent to me 1 knew, without even looking at e 
caption, that this was another example of Jonny's work and that the t 
one had not been atypical after alii 

Another stylistic shock arrived with the first adult gorilla drawings from 
Sophie. Instead of great massive strokes boldly covering the ^ge, 
dramug was made up of minute zigzags* Once again there was virtually no 
spatial organixatioD, except the basic response of keeping to the area o c 
page. As can be seen from Plate lo and Fi^. 3^, 33 34 » there can 

no mistaking the calligraphy of Sophie. 

As already discussed. Alpha showed the crossing response. So, too, 
Joni, the Russian chimpanzee, who dearly reveals another case of muin- 


crossed lines in Fig. ic. 

Alpha also shows an imeresting 


difference between her early and her late 
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scribbles, la her first drawings she shows shorty dmid markings and later 
develops to the bold multiple scribbles^ as did Congo. But Alpha was fully 
aduftj even when the tes^ were started^ so here is further proof that the 
simplicity of early drawings is not necessarily due to immature luusde 
co-ordination* It is also worth recalling that Alpha^ after a rest of fiitocD 
months, during which she made no diawings^ reverted to her earlier style. 
Contrasting with this is evidence from the *six-diimp* test^ where one of 
the a nima l s (Fifi) sat down and produced bold and elaborate drawings 
(Fig, 8} at her very first session. AlsO;, Zippy, the New York rhifn p?"^^ > 
with little experience nevertheless started out straight away with pre¬ 
dominantly horizontal motifs (Flares iz and 13)^ as did AlexEndcf, 
the London Zoo orang-utan (Plates A aad B). 

The cviden<^ is dearly conflicting over this question and, although it is 
evident Chat each ape has its own particular style, sufficientiy disdhet for 
its pictures to be identified in a mixed collection, it is not at all certain what 
determines the ‘starting style* when one of these animals is faced with 
pendl and paper for the first time* 
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Having <»*aTrtififid the ape material in detail it is now possible to establish 
just how far it can hdp us in understanding human ait as a biological, 
or behavioural, phenomenon. The ape pictures are, of course, interttt 
ing enough in their own right and need no further jusdficanon, but 
cer am fpmguing rdadonships between ape picture-maker an uni^ 
ardst have already inevitably emerged and it is obviously worth piquing 
this comparison farther. But first, here is a brief summary of the ape 
facts. 

Recapitulation 

During the past fifty years thirty-two in&a-hmnan primates have pro¬ 
duced drawings and paimings* Of theses twenty-three were chimpanze^j 
two were goiiUnSj three were orang-utans^ and four were capucl^ mon 
keys. In all cases the animals received no assistance or guidance ^ m e 
expertmentersj except for the provision of and, in the first instance^ 
familiarization with the drawins or painting equipment Attempts to in¬ 
fluence Che kind of picture produced by provoking iinimtive responses 
were always most unsuccessful. 

Few if any of the thirty-two animals received any reward for picture- 
making, and the response was not only self-rewarding, but extremely 
powerful in many cases. Two of the chimpanzees. Alpha and Con^, were 
studied intensively, the former producing over zoo pictures and the Ismer 
nearly 400, SLcnilaritics between these two included {i) a tendency to n 
blank page, but not to scribble outside it, (2) a tendency to mark ® 
figure, (3) a i^dency to balMice an offset figure^ (4) ^ tendency to me 
calligraphically bolder as time went on, starting with simple lines an 

changiTig more and more to multiple scribbles. u rw 

In the case of one chimpanzee, Congo, the calligraphic gro ^ o 
patterns took him as far along the human developmental path as the 
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"diagram staged with the production of complete aides. In additJou, 
severd chimpanzees showing a crossing or intersection response. 

Owing to the adv^anced muscular devdopment of the young chimpanzee, 
the early scribbles^ pnxiuocd before any calligraphic devdopments have 
occurred^ are sufficiently controlled to euable the animals to inake reason¬ 
ably precise compositional responses. The h uman infantas pictures at a 
comparable stage are too inaccurate for this and laterj when the muscle 
co-ordination is sufficiently developed, the brain of the child has de¬ 
veloped to the point where the interest is dominated by the absorbing 
problems of calligraphic differentiadoD. 

This process of pictorial differentiation takes approitimately ten years in 
the human being. It is therefore preferable to carry out tests that are 
designed to analpe the fundamentals of visual composition with chimp¬ 
anzees rather than with human children. On the other hand, no ape^ no 
matter how old or esperienoed, has yet been able to develop graphically to 
the pictorial stage of simple representation. The study of the birth and 
growth of imagery must therefore be made with human infants rather 
than apes (the most vital years being between two and five). 

AJiih Picture-makgrs 

Differences in the relationship between the rates of muscuLor and mental 
growffi and development in terrestrial man and arboreal apes may help to 
explain much of the difference that can be seen in pictures made by very 
young apes and very young humans. It cannot explain, however^ the even 
more striking differences between the picture-niaking results of adult 
ap^ and those of adult humans. Here^ with individuals of both species en- 

joying full muscular development, there are obviously other major factors 
at work. 

To say that these adult differences are the outcome of the evolution in 
^ of a more elaborate brain structure is too facile an answer. The brain 
^e^ccs are of course vitals but causally they have only an indirect 
g on the case. They occurred in connexion with a major ecological 
wd soaologica] diangc and it is only by cxamLaing thk change as a whole 
that we can hope to find a more revealing answer to the problem. 
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Tht familiar evolutionary picture of man’s anoestry depicts a group of 
primates becoming too heavy to hop or nm along branches, switching 
subsequently to a hanging and swinging form of locomotion termed 
braduation, and losing their then obsolete tails, ^th this body form, some 
of man’s ancestors arc then visualized descending from the tropical foreSK 
to the open plains where, adapting to the comparative ladt of their basic 
fruit diet, they cook to hunting in groups. From this type the genus Ho/rto 
aiosc. Other types stayed put in the trees, such as the ancestors of the 
gibbons and the orang-utans, while the forerunners of the chimpanzees 
and the gorillas found a compromise both in structure and behaviour. 

Only the more terrestrial ancestral groups would have had the front 
legs totally emancipated from the diore of locomotion and freed for purely 
manipulative actions. At this point the birth of tool-making became pos¬ 
sible, and reasonably precise weapons could be fashioned. It is true that the 
great apes, and certain monkeys too, throw stones and sticks at th^ 
cnenues with a remarkably accurate aim, but the hands o^f these speaes 
are sdll required as aids to locomotion and it is argued that it was only with 
the hunting, ground-living, genus Homo that the creation of more precise 
weapons was possible. From weapons to mote complcai implements of all 
kinds was a comparatively small step and it was not long before man was 
scratching and painting pictures on the ground, on rocks, in caves, on 
anim al skms, Or OH trees. 

We have no records to show exactly when this last phase, the p o 
picture-making, began. From the period dating *^P 

about 30,000 to 40,000 years ago, a dosdy r^ted sp^es, Nemdeitfad 
Man, dominated the scene^ He was a tool-makiiig speaes who also ® 
firCy canied ont buriaJ ceremonies and who almost certainly po 
some sort of simple speiedi- Despite these undoubted assets he was a total 
failure and was completely obliterated when Modem Man came on tte 
scene with more advanced implements* Within ten thousand ye^ of his 
arrival this new spedes^ Homo sapiens^ had produced the cave paintings at 
Lascauxand Altamira. Obviously these were not bis first fumbling att^pts 
but mature expressions of an advanced picture-making cultute, the origins 
of which appear to be lost to ns for cver^ 
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ThJSj h tbe gcnerdly accepted story, but from a study of tte 
previous ebaptm of this book it will probably occur to the reader that if 
the emancip^don of the hands was such a vital link in the chain of events 
that led evcncually to the origin of human picture-nialdng^ it is strange 
that apes today can be persuaded to reveal such a strong, hidden potenda] 
for painting and drawing and do not segm to suffer from any greater 
manipulative difficulties ihan human chil dren, FurthcrmorCi if they have 
these easily provoked responses available to them, why have they not been 
utilized further, as they were by man? 

The answer to why apes, both young and adult, can become engrossed 
in picture-making to the point where, as we have seen, they may prefer it to 
being fed and will exhibit icmper-tantrums if they are stopped, is a 
difficult one to findn It has something to do with the great development in 
apes, especially chimpanzees, of what 1 have called * Sdf-Rcwarding 
Activities ^ These are actions which, unlike most patterns of animal 
behaviour, are performed for dieir own sake rather rhan lo attain some 
basic biological goal. They are 'activities for activities’ sake*, so to speak. 
They normally occur in animab which have aU their survival problems 
under control and have surplus nervous energy which seems to require an 
oudet. This usually only occurs in young animals whose needs are being 
looked after by their parents, or in captive or domestic aTiimjirs . whose 
needs are attended to by their human owners* Actions which are usually 
referred to as play, curiosity, self-expression, iavestigation, and so forth, 
come into thb category of self-rewarding activities* Most of them are 
basically physical, motoric outbursts and are fundamentally similar to 
human gymnastics and sports, except that they lack any ulterior motives 
such as the obtaining of health, money, or soda! standing* They may 
madvertendy keep the anima] mentally and physically healthy and thus 
indirectly assist it in its struggle for survival, but the actual driving force 
behind these self-rewarding activities appears to be simply the 
of surplus nervous energy. In this connexion it is noticeable that it is just 
those Species which arc particularly active when they are faced with lift’s 
usual survival problems, that are also specially prone to perform self- 
rewarding activities when cverythingis taken care of for them. Tho^ spedes 
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Multiple dreling in opc of Cemeo’s last pamnnes. 
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which have solved the problem of survival by adopting a waiting, watctog, 
stealthy mode of eiistencc - snakes fer example - arc the ones winch am 
least likely ever to show playfiil outbursts, or indulge m hght-heaited 

games. _ ^ , * 

Sdf-rcwaiding activities are not always gynumstic and it is amongst c 

primates and especially the great apes that we find manipulative m 
vestigation taken to a striking estieme in captive specimens. Any strange 
objects will be investigated^ opened, closed^ moved, shaken, rearrai^^i 
puUcd, pushed, stretched, twisted and gencKlly thoroughly crammed. 
These investigations are often rhythmically performed, as are me 
nastics. Objeos may be tapped rhythmically, or moved about in a rei^ntivc 
pattern of actions, in a fimdamcntally similar way to the rhythmic danc¬ 
ing^ performances carried out during the physical gymnastic outbursts. 

Tins spatial adjustment of objects and the regular^ appearan*^ ^ 
rhythmic repetition in self-rewarding activities ia ^ obviously o c 
importance in relation to picture-making- The stage is set, ns it were, ^ ot 
rhythmic, spatially organized responses which, if given the appropnaie 
equipment, will lead naturally to the first pictures. Witii ^mnastic ^ 
Ycnrion^ chimpanzees soon tire of one type of action and ^to ai^ ^ 
one, constantly varying their rhythmic movement themes , an 
same principle applies to picture-making. Luckily ihere is s^^nc 
interest within the subject itself to penmt these variations to east ^ 
picture to picture. If this were not the cas^ picture-making as a w ^ 
would quickly be replaced by some totally different activiiyi The mom 
animals come to vary their graphic responses, the more visud cor^ ^ 
must exert and in this way it is possible for a dtimparJ^ such as Congo to 

progress through phase after phase, . t „ 

Bux it has been stressed that dl this gpes on when the onunals ^ 
being *takeii care of* in one way or another and, in the wild, thiswcans ^ 
only the young apes would be inclined to behave in riiis way, ™ , 

well scratch marks in the earth or on the trees from time to , 

the advent of adulthood such things would be sw^t aside and forgotica m 
the face of the more immediate profalcnis of survivaL 

This takes us back to the second question, namely why, if they have a 
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Strong picture-making potential, have the apes not developed and udliacd 
it as adults in the wild. It may seem that that question has just been 
answered, but, all else being equal, prehistoric man might reasonably also 
have been eipected to show these responses in infancy and then also let 
them fade ^t as he became adult. But all else was not equal and the 
di&rcQces in his way of life, from that led by the great apes, gives us the 
due as to the way in which human picture-making did in fact elmg on into 
adult life and eventually become a vital part of it. 

The situation was probably as follows. The apes, living in small no¬ 
ma^ bands, feeding on an abundance of fruits and berries in the forest 
regions, would have little need of advanced forms of ccnnniuiucatioii. 
Even the chimpanzee, the noisiest of die apes, only a limited vocabu¬ 
lary of grunts and screams and can communicate no more than its basic 
moods such as foar, anger, coiJtentmcQC, hunger, panic and so on. The 
ground-living ancestors of the Hemo group, however, hunters by recent 
adaptadon rather than by andent speddization, with no structural 
modidcations to teeth or nails to aid them, must have found feeding by 
hunting and kaiing an arduous task. Their ancestoral hatred of small 
moving objects such as snakes and spiders (seen also in the apes of today) 
was there to equip them with a killer’s 'vidous streak’, and the lack 
of the usual forest food was there to give thetu the necessary hungtr 
motirarion. Bm, only by developing good weapons and by banding 
together ^ a huntmg group could su ccess be assured. Group attack can be 
o cd in priniatcs todsy in respect of a common enemy and this response 
probably required little adjustment to shift it bom a rcacdoa to being 
atta^ed, to one in which the group was the attacker. But bunting and the 
passmg on of information about huntmg techniques must have required a 
much more elaborate communication system than anything posswsed by 
man s ancestors. Unlike the professional ’ killers of the carnivore world, 
oaan fo co-operative pla nni ng if he was to be realty succcssfol on the 
hunt. As soon as he had a real language which described objects as well as 
SiS" was open to the picmrial representation of these 

It is at this point that so-called prehistoric art comes on the scene and 
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Fig. 51, The uniibnmtf of pRsbisiorM: m. Th^ 

Australia, (ft) Asia, and (0 Europe arc remarkably alike m subjm nutter, all 
pkCting the vital Bjan-weapon-aniaul telanonship. 
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does so for one or boih of two reasons. Firstly, there is the utilitarian 
reason, namely himting description and instruction. Nearly all pre¬ 
historic art depicts hunted species or actual hunting scenes (Fig. 51)* 
Secondly there is the rcligioiis reason. It has been widely suggested that the 
paindng of symbolic an i ma ls was thougbi to assist, by a process of sym¬ 
pathetic mag ic, in rhe domination of the real animals tbemsclves, and there 
is a great deal of coniparativcanthrof>ological evidence to support this view. 

Which of these two reasons was more important at the various stages of 
prehistoric dc\^elopmem Is a matter for much debate. It seems likdy, for 
CMmpICa that the more strictly utilitarian pjcnirea were ones which were 
scratched in the sand or in some other simple way and that have since been 
lost to us for ever» The famous cave paintings, however, being so inacces¬ 
sible w^e more probably religious or magical in significance. One thing, 
anjTWay, is clear, namely that neither mstruction nor magical aids are 
required where survival depends on fruit-gatheriDg, and the forest-dwdl- 
ing apes could have had neither stimulus Towards bigger and better picture- 
making. 

It is not suggested, however, that om pictiire^making hunter-ancesTors 
were purely conocmed with producing utiUtaiian diagrams or religious 
symbols* Very crude sketches will suffice for either* But anyone who has 
walked through the new entrance of the caves at Lascau^ and has stood 
stariug open-mouthed at the pictures on their wails, will lie aware that an 
extra eiement was presoat»the element of aesthetics. 

It is significant that it is this aesthetic aspect of picture-making that 
man shares with the apes and which led to the extraordinary situation in 
which two chimpanzees were able to hold an exhibition of paintings in a 
London mt gallery. For, as we have seen, both men and apes possess a 
sense of design and composition although, as already stated, it was only 
man the hunter whose needs led him to utilize this talent and so develop 
picture-mafcmg as an active part of his natural existence^ But having 
developed it to such an enomious degree during his histoiy, how cm it 
have ^me ateut that such simple pictures as those shown in this book are 
of sufficient interest today to be shown m an art gallery? To understand 
this we must pass on from prehistoric to historic times. 

14S 



CONCLUSION - THE BIOLOGY OF ART 


Tfie Rise artd Fall of RepresentaiUmal Art 

Wc have seen that man the hunter indulged in picture-making wi^ a 
triple motivation, the pictures being, at the same or dificimi t^cs, magico- 
leti^ous, utilitarian, and/or aesthetic. The element of utilitarian co^ 
municarion, either by the transmission of messages from a fiance, or by 
immediate visual description and instruction, or by the feeping of records, 
was an aspect of pictuic-making that was bound to develop and eiqjand 
as man’s sociai structure developed and became more complex. 

The great step which man took, when he waved fereweli to his nomamc 
ancestry and settled down to become an agricultural species, took him 
over another vital threshold, namely from picture-making to writing. ^ 
hunting gave way to farming and storing and trading, so the need for c 
keeping of records grew and with it grew more and more efficient tecotd- 
ing techniques. As soon as writing had developed fully to cope with 
new problem, picture-making lost one of Its major functions. However, 
although it may have been pushed into second place as a coromumc^on 
system, its aesthetic and magico-rdigious values remained comparauvely 

unebanged^ , 

From this point, approximatdy five thousand years ago, up to e 
present day, there are then two parallel lines of devdopment- Ajong one, 
wc sec the gradual increase^ hand in hand, of the complerity of our s, 0 (M 
structures and the efficiency of our conmvunicatioo techtuques. Along ^ 
other we see the gradual dwindling of the importance of picture g 
as even a second-place communication system and also, eventually, m c 


religions field. ^ * 

The main events in this story are well faiown. The advent o ^ printing 
gave a major boost to writing, but it was not until very recent times t 
picture-making reodved its biggest blow. For, up to the latter pan of the 
last ccniuiy, it was still possible to argue that no tnords could rea^ certain 
events or persons as dearly as good pictures. Ever since the wntlien wor 
had replaced the pictorial symbol, art had become inae^gly 
sentational, even to the extreme lengths of mimicking three dunensions on 
the flat surfeoes. It was its only hope, and detailed, accurate vis 
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rcprcscncaiioii its ooly strocgliold. But tbcu^ with the odvent of auto- 
matic picture-matiiig by a duanJea! process which came to be 
photography^ this qommimication value was swept away also* 

With the perfection of photographic tecimiqu^j induding the addition 
of colour processes and Qnematography accompanied by various sound 
recording methods, culminating today in such electronic sound and vision 
Eechmques as colour video-tape^ blow fell upon blow. 

As if this were not enough, the religious element to picture-makirig 
motivation^ which had stood it in good stead during historic times, also 
dwindled away as religion gradually lost its grip on the incrtasiugly 
complex human societies. 

The situation at the present time therefore is one in which picture- 
making plays only a minor role in the hdds of religion and uiilitaiian com¬ 
munication, but still retains, untouched and untrammelled, its major role 
in the field of pure aesthetics. 

So today piemre-making has turned full cyde and is back almost where 
it began before apc>-man became man-himtCT- Nowj at last the ape and the 
modem man have much the same interest in producing pictures^ and it 
might even be argued that the modem human artist has little more 
reason for paintiiig a picture than does a chimpanzee^ As we have seen, 
the outcome of this is that contemporary human picture-makers and ape 
picture-makers produce startlingly similar results. This does not imply 
that these results are exi^tly similar, or that the human pictures are bad- 
They are the inevitable outcome of the dwindling strength of all but the 
aesthetic morivarion in the painter and, since this is the vital dement that 
separates art &om document^ they should be accepted for what they are 
pure forms of artistic expression. 

However, in order to balance these statements, it should also be str^sed 
t^t the addition to a picture of a oommunicative representational im^c, 
cither diagrai^tic or predse, does not harm or reduce the aesthetic 
value of the visual production in any way. In other words, not only Is it 
impossible to say that the ‘pure* pictures of contemporary art are wors^ 
(aesthetically) than their representational forerunners, but it is also equally 
true to say that they arc not, of necessity, any better* They simply omit 
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the coixunuaiaiti™ ekmoii whici has ^ rak™ over by ibe lEore 
efficient photographic and electronic iechiiicjiies+ 

We bavc seen that the reason why apes haTC pnt taken their potential 
aesthetic talents fiirther and put them into practice was dearly because 
they had no reason for doing so, beyond aesthetic pleasure. It now 
that man is in a siisilar position today and yet he still persists wi ^ 
picture-making activities. But the reason not hard to find. He has had a 
long and glorious tradition of picture-making behind him and all me 
necessary mn reriata arc available to him. Both man and the apw have an m 
herenc need to eroress themselves aesthetically and, givM painnng 
materials, will respond in a basicaUy similar fashion. Without th^ 
materials, chimpanzees express themselves, as discussed earlier, y o ^ 
more gymnastic means, which contain aesthetic rhythms and patterns in 
just the same way. 


The Contemporary Scene 

The pictorial convergence that has cxanirred between man and the apes 
may be looked upon as involving, on the human side, cither a dis caitening 
regression, or a stimulating purification. As the veils of OTmm^^nnn 
have been tom away one by one, leaving today almost naked acs^osm, 
men have cither whistled approvingly, or turned their heads away in dis^^ 
according to the degree to which their individual peisonahncs have leant 

on traditional elements for support. . 

In fact, there was no need to whistle or turn away. Veils ^ not even ^ 
deep and a genuine interest in the flesh and blood of aesthetic ^ues , 
as already explained, be equally satisfied by cither leprescotation or n 

Nevertheless h is intJstmg to see how the veils feU. J 

what it was that was tearing them off, but what were e s cp- 
cfiects of this process on the pictures themselves? ^ 

A rapid survey of painting in the twentieth cencury_ 
pression that one is looking haekteards at a supenor version o 

of picture-making by a child. In other words, for * 9 *^ j,~;r chains 

old and for i960 read two years old. For, as soon as the academic chains 
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Fig* 5^- Dc-djffere nrisited ambigm^ wtav Ua^dMieraidated ambiguiiy. 
AboTc are examples of de-dajferentiatcid feprcseikJtatioiis of the human figure 

by nKxkra mastm (Kk^ MiiOj Dub^ 












, , I f ttn r4iffrrmriirtt<*d huKiflfl figuits drawn by yows 

and hete aie examples siiiitia and diffmaow. 

diildrcn^ Detailed comparisons rCTcal mieresuiig 
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Fig> 53. Oa this page ue g«ometn<:-absixactptctuie$ by Nicholsoii and Mon- 
di^ On the are {ne-representatioDal aggc^te pattcim by youBg 
dulditn. As madan painting has progressed away from the reptesentational, ft 
has unknowingly regressed baekwards through the various phases of the 
child's graphic differentiation. 
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had been broken, the sxripping away of the representational and religious 
elements in painting^ through all the Yarious ^isms \ en ding up today with 
*tflchism*, led back more and more to a concentration on hindamcmal 
visual values. 

Just as the childlike personage of the pictures of Paul Rice or Joan 
Mlro resemble the early pictorial stages by four- to five-y^r^ld duldien 
(see Fig, 52)^ so the geometric abstractions of Ben Nicholson and Piet 
Mondrian are remmisocat of the earlier aggregate or combine stages of the 
thrc^year-old child (see Fig. 53) and the more ‘organic^ abstractions of the 
tachists remind one of the scribble stages of the two-year-old child (see 
Plates 37 and 58) (or^ even more^ the ape pictures^ owing to the fact that the 
apes and the tachists share a more advanced muscle control), 

1 have been especially careful to use such words as ^rerniniscent* when 
comparing these two sets of pictures because there iSj of coiitse^ a great 
deal of subtle distinctioii between them at each stage, th g differences being 
laj^y a matter of detailed quality and concrolj rather than basic content* 

The progression farther and farther away from the academic schools of 
representation has now apparently reached its litnit* The drift so far has 
been at base a reactiDn against something rather than a moving cowards 
something. For the picture-maker today h3<L only his own personal in¬ 
tegrity to guide him and he must settle for whatever fits in with bis own 
personal rules. The basic laws of aesthetics be obeyed at any one of 

the various points faetweeri the two extremes of scribble-Ukc tacMsm and 
prease representational realism. It is up to the individual to choose and it is 
interesting that the various leaders who have pioneered the different art 
movements of the twentieth century have seldom passed through to later 
stages. The latter have usually been bom of new rebels and new talents. 
Each painter has found his personal idiom and rested therCi A new eshibi- 
tion of pictures at the present time may offer the visitor anything &om 
emorionally distorted represencarionalism to cold abstract pattern studies* 
It is as if new doors have opened rather than that old ones have shut. Now 
that ^ picture-maker is no longer forced to serve any one dominant 
fiincrioti with hts pictures, he can pick and choose according to the dictates 
of his own temperament. The result is a bewildering but richly varied 
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range of styles and subjects. This has given rise to an upheaval in the world 
of art teaching. What possible standards can be oSeied to the art student 
of today? In many cases the answer has been to ^ore the new acuatMn 
completely and to provide a training of the type that is almost mdisiin- 
guishable from that of the carUer academies. It is then up TO the *tr^ed ’ 
student to hgbt his own way back from the fully representational TO his own 
personal rcsting-point somewhere along the scale of de-dificrentiation. ^ 
But many art teachcis now feel that the young student should straight 
jway, at the very begiiuiing of his carecTj be thrust right back to the start¬ 
ing-point of the whole process of differentiation and should begin all oyer 
again to develop throu^ the earliest abstract phases. He will now domg 

so with the advantages of full muscular control and also with the disapline 
of an adult mentality. One such teacher^ Alan Davie, finds that this is not a 
very easy process for the art pupil. In a icoeat document co^ected with 
new art teaching methods, called, aptly enough, *The Developing Process , 
he has the following statements to make: 


.Iworfc with the conviction that Art Is something basically natural to man.... 
it is difficult to rid oneself of false oonoepts of Art ba^ knowledge and 

devemess.. .. One must learn to have feith in the intuinon which 'fcnom’ 

without knowledge_To demonstrate the dynamic nature of the nittativc 

force I usually begb with simple excidses in pure idea-less activity: direct 
putting down of black marks, with no imd in view, purposeless and aualess. 
Strangely enough the student finds that in work without thought requires a 
great deal of mental disdpline, and it is some time before he mn achiw m 

iinaite without the intermediacy of reasoning-The ne« stage en^ the 

ini^uciion of idea; but idea must also be intuidve, without ptdim^ 
disorimination or attachmenL . - . Having adueved, afe « massif pde of 
work, ihmugh variom cantfdso onm^y medinnas^ a Imth m magim mntr 
creative for^ the student can enter his own chosen field of creauvity, con- 
Edoiiia his new-formed fceedom. ^ * * 

As Davie suggests, the student who goes through this pro^ is led 
eraduaUy up a path of ad<Jt difietentiation during his He will, of 

course, go through aU the usual eserdscs induding detaUed r^r^m- 
tional drawing, but the latter will now be seen in its correct relationship 
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with other forms of expressioD^ with each as almmativ^ methodsj rather 
than with the one as the inevitable ultimate goal^ In the ideal trainiog 
technique, every form of picture-maJking should be presented hs an 
alternative of equal validity and importanoe, so that the young artist is 
forced to mahe his own final selecdon. 

It can only be hoped that these and various other new and more personal 
teaching methods will better equip young painters to fece a world in which 
the functioiLS of picture-making have changed so radically and so rapidly. 

The BwlqguxU Principles of Piccnre-makifig 

Any attfinpt to set out complex and detailed acsthedc rul^ and regula¬ 
tions is doomed to failure. The history of art theory testifies all too readily 
to this. The reason is that the basic aU-erabradng rules are so few and so 
simple that they would hardly satisfy an art historian.* There appear to be 
only six prindples which apply lo picturic^making as a whole and cover 
everyihing and everyone &om Leonardo to Congo» They arc as follows: 

1. The principle of Seif-rewarding Aedvadon. 

The principle of Compositional Controls 

3, The principle of Calligraphic Differcntbdoii. 

4. The prindpte of Thematic Variation. 

5p The prindple of Opdmum Heterogcndiy. 

6. The principle of Universal Imagery. 

I, Setf-Fffiffardmg Acth^iii/rt. All pictures^ whether by young apts or 
adult humans, must have a self-rewarding element involved as all or part 
of the mntivadon of the piemre-mater. Other sodological or materialisdc 
motives may or may not be operating at the same dme^ but if the pro¬ 
duction of the picture is not also a reward in iisdfi then its aesthetic value 
will be impaired. This pamculat point has been discussed frequently! 
but judging by the fact that it is so dearly illustrated by the apeSj it would 
appear basic enough. 

In order to test this pointy a chimpanzee was once subfected to bribery 
with a food reward to encourage it to draw more intensely. The outcome 
of this experiment was most revealing. The ape quickly learnt to assodaie 
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drawing with gettuig the reward but as soon as this condition had l^n 
established the ytnimal took less and less interest in the lines it was drawing. 
Any old scribble would do and then it would immediately hold out its hand 
for the reward. The careful attendon the animal had paid previously to 
rhythm, balance and composition was gone and the worst kind of 
oommcrdal art was boml 

2* CotftpontioTtal Contru-L The evidence obtained from the ti^ts with 

Alpha, Congo and others shows with great force the powerful and fun^- 
mental nature of this principle. It applies throughout picture-making 
and the simple rules of filling a space, keeping within a space, balancing, 
and rhythmic repetition, have been dealt with at such length in Chapter 
3 that no further elaboration will be made here. 

It has been noted that increase in interest in the details of the lines, 
shapes, or objects that go to make up the composition of a picture may 
interfere with the compositional conttol. This happens in young childrra 
but it is not unavoidable and the two interests, in composition and mUi- 
graphy, can be balanced perfectly in a well-made picture. 

It is striking that even tn a small capuchin monkey there is a sense of 
rhythm and balance (sec Plats »)• Professor Rcnsch, who is responsible 
for this discovery, has also probed deeper into the compositional responses 
of other spedcs. His findings arc briefly as follows: 

Using two spedcs of monkey (CeAi«, a capuchin, and Ceropuhecust a 
guenon) two spedes of bird (jackdaw and crow), he earned out a senes 
of preference tests. In each test the animal was presented with a set of 
white cards on which tiierc were black markings. In any one test, half the 
cards were marked with a regular, rhythmic pattern and the other half had 
e jmi tgr but irregular markings. The individuals of the four spedes used 
were all inquisitive creatures and, when confronted with the cards, soon 
began to investigate the situation by picking one up. Each time this hap¬ 
pened, the first choice in a test was noted as cither a n^ular or an inepdar 
card After hundreds of tests had been performed, statistially significant 
results were obtained revealing that all four spedes responded mote 
frequently to the regular patterns rather than the irregular ones. 
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Fig. 54- Tltc of oot of Renscb’s txperimeiiis to test various species for 

tbeir aesthede pteferenoes, A + iodicatcE a statisticatly significant preference 
for the more regular of the pair of patterm presented. {After Rettsch, rp j5) 
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The table In Fig, 54 shows ihe detailed results. Eight of the regular- 
irregular pairs are lUustxatod and the results are shown for ^ch sped.cSj 
with a + for a piefejCToe for the regular and a ^ for the irregular^ An st 
sign indicates that there was a fifty-fifty choice and no preference either 
way* It is interesting that it was the capuchin monkey that showed the 
highest ^regularity scored with eight out of and that it was this 
monkey that also rnadc the rhythmic fan-pattern drawing. 

Rcnsch has the following to say about the results he obtained r 

Wheq choosing between di^rent black panems on white cardboards the 
monkeys preferred geometrical, i.e. more regular panemSj to iirtEular ones. 
It is very probable that the steadiness of the course of a line, the radial or 
bilateral symmetry and the repetition of equal components in a paitcnt 
(rhythm) were decisive for the prefenaioe. (1957) - - - Both spedes of birds 
preferred the more regular, more syzuxnctnc^ or rhythmicaJ patterns. In mosc 
cases the percentage of piefefcnDc!: was stadsriealJysignlficanL Probably thk pfi^- 
h caused by the better ^complcubility*, Le^ the easier comprehensi- 
biiity of Symmetrical and rhythmim] rcpctitioiis of the same componenis 
f Rcfcumoizlust^, (195S.) 

The vital words here are: steadiness - symmetry - r^ririon - rhythm* 
These arc the basic factors that appeal to the eye and that abo appear 
when, instead of merely selcciuig ready’-made patterns, they arc actually 
being created* There is, so to speak, a positive reaction to order rather than 
chaos, to organization rather than confusion* 

This applies also in the case of the next principle, at the different level 
of the markings themselves as units rather thnn the rdarionships between 
them, (Indeed, pair No* 8 in the Renseb tabic is, strictly speaking, more 
applicable there than here.) 

3* Call^apfnc Differmtiatim. It is worth repearing that the term 
'caUigraphic* is being used here in its broadest sense, m relation to all 
aspects of the natuie and details of the compenent tmits of a picture, as 
opposed to the inter-relations of these units * 

The important over-riding fector gove rnin g this principle is that the 
development of marks and lines into distinct shapes, In both children and 
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apes, k a slow process of pictorial growth, rather than a series of siidden 
junips. This gradual step-by-step development can best be described as a 
process of differeadarion (sec Fig. 35) and appears to be a natural process of 
a very basic type. 

In a more soplusdcated form, it may be observed amongst adult human 
painters as wellj where it wiU form an intcgi^ part of the modiheadon of 
old and the evo!iidon of new imag^ and styles. In this last respect it is 
intimately related to the nesr principle. 

4* Thematic Variatton. When Congo was given a piece of gymnastic 
apparatus and allowed to play with it^ he would first make erratic explora¬ 
tory acdons and ihen^ out of this confiisioiij would come a pattern of 
movement. This he would repeat over and over again until, after a wtule^ he 
vrould vary it slightly. Then the variadon would grow and grow iindl the 
first rhythm was completely lost and a new one replaced it. After a wMle^ 
another such change would take place and another new paticm would 
emerge. 

There are two factors involved here: the finding of a theme and the 
subsequent variadon of it^ Sometimes the basic theme would itsdf be 
completely replaced, but more often he would simply Snd some way of 
making a shght enough change to produce a variation without completely 
obscuring the original theme on which it was based. 

This process of * restricted variadons on a basic theme* appeared also^ 
as we have seen in Chapters 3 stid 4f in his picture-making devdopmeur^ 
It also figures prominendy in all human art, both juvenile and adulh Just 
as Congo settled for a basic theme (the fan pattenij for mstance) and then 
rang the changes through a ntEmber of vaiiadons (split &n, centrally^ 
spotted fan, curved fan, reversed fan, etc.) (s« Fig, 55) without losing 
sight of the basic modf, so will a human ardst use a sbnilar progr^sion as 
part of his basic method of working. 

Some painters continue throughout their adult painting life with only 
one theme, which they vary time after rim e. It is more usual, however, for 
a painter to progress from theme to theme, each time exhausting a wide 
range of vanadons. Progression of this kind is of course involved also in the 
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FlCj« 55« A diegrammadc represmtadcm of tban^ik vaidatioa in the 
picture-making of the chimpanzee Congo, (a) Simple fan pattenii (^) Split fan. 
(e) CenttaDy-^potted fan. {d) Stippled ^-bundle^ (f) Curved fm. (f) Reversed 

ffln, 

163 








THE ElOLOGY OF ART 


juvenile period and the replacement and CYploradoQ of theme after theme 
by childrca is mdmatdy associated with the last-named principle of 
diffcrendadon;} where each theme grows out of the previouis one in in¬ 
creasing complexity. 

At the adult stage, the situation is different. There cannot always be 
change towards greater complication. Often, a complex phase will be fol¬ 
lowed by a simple one, as a reaction, and then a further complex one will 
emerge again, as a second reaction, and so on. 

On a personal level, this process of thematic variation accounts for 
the succession of "schools *, ‘ isms "vogues "fashions* and ‘styles* of art, 
which follow one another at irregular intervals. There is pleasure in the 
familiar and the repetitive, while the theme is *on’ and minor variations 
and explorations are active. Then there is the excitement in the novel 
and unfamiliar, when the theme is dmnged, and so on. 

It is particularly significant that Rensch, in his tests with monkeys, 
found that when certain aesthetic preference tests were repeated after an 
interval of time, there was in some cases a statistically significant change in 
the response* Rensch stressed that this proves the existence in his animab 
of what he lermed ‘asthetische Moden ** Even a monkey, it seems, can be 
A la mode. 

5 - Optimtmt Heterogeneity^ From the moment work starts on a picture, 
it begins to shift slowly along a scale from extreme homogeneity (blank 
space) towards ever-increasing heterogeneity. Alaximum heterogeneity 
(a mass of fussy detail) is not apparently visually desirable and so some¬ 
where along this homogeneous-heterogeneous scale there is, for each 
picture, a point of Optimum Heterogendq*. This is the point at which the 
picture is considered to be finished. One mark or line less and it would 
have been ‘incomplete* - one more and it would have been ‘ overworked*. 

This phenomenon might have been predicted as rather specialized, but 
it is dearly as basic as the four prindpl^ Hstod already, for the occurrence 
of‘completion* is observed even at the ape levd. In tests with Congo it 
was reputedly dear that he h^d a very distinct concept of when a drawing 
or painting was finished. On the rare occasions when attempts were made 
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to encourage him to cominuc workiag on a picture that he considered 
* finishe d rather than on a new one, be lost his temper, whimpeitid, 
screamed or, if actually persuaded to go on, proceeded lo wreck the 
picture with meaningless or obliterative lines. 

There were stages, it must be admitted, when this response to an 
optimum, rather than a maxiiomn heterogeneity, was ecUpsed tem¬ 
porarily and a similar state of aflairs applies to children's picture^making. 
There, the multiple-scribble stage leads often to overall ^ blot-out ^ but 
this soon mciamorphoses into a more organized phase, with the opdinum 
principle operating fully. It is, in fact, remarkable how the pictures 
made by, say, a five-ycar-old child, will be exactly right as far as complete¬ 
ness is ooncemed, with never a line too few, or texj many. 

It is mteresting that no basic overall rule can be laid down concerning 
the use of colour in picture-making. TTie infra-human rule appears to be 
to use as great a variety of colours as possible witha majakifm beteir^eneity 
mtber rhan an optunum, but rule does not apply to human paindng, 
at least in historic dmes. In prehistoric and truly primitive picture- 
making, the artists may well have used as many colours as they had avail¬ 
able to them with their lunitcd technical resources, so that they, like the 
apes, may well have worked on the prindpk of as much colour variety as 
possible. But the oolour-variety-rule cannot be stated as a basic principle 
as colour restrictions of many kinds have been applied in the various 
epochs of historic times. Exactly why this restrami should have been en¬ 
forced is not clear at the present. 

6. Universal Imagery. Much of the imagery of art is universal, both in 
occurrence and appeal, and, just as certain characteristic arrangements 
crop up independently with a number of different apes, gj^dng ape pictures 
as a whole a recognizable character, so, amongst human infants we can see 
the growth of basic imagery is umveisal in its sigmficance and its 
form of presentation. 

The treatment of the human figure has already been described (Fig. 
39) and illustrates this perfeedy. Another example is given here (Fig. 56) 
with the house as the basic image. Looking at the five houses shown here 
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Fig, 56^ An tx?^mplc of umversai imagery^ Hou5e$ by cMidrai fnum 

five difib^t a>imtries (a) Denmark* (^) Fiance, (c) India, (d) Finland (4r)Ger- 
many. {Afi^ K£Uoggj ipsS^ 

it is impossible to gm&s which one stons from which country, so uni¬ 
versal is their form. Child art as a whole is startlingly unifcMm in its 
imagerj' and appearance, as are the drawings of untrained adults when 
they are uninhibited enough to make simple picrurcs. This happens rarely, 
but there arc a few regions in which there is extremely rich maicrial 
available and untapped from the point of view of scientific analysis. 

Consider, for example, the imivcrsalicy and unifomiity of the images 
found in the wall drawings in public lavatories^ in the pictures of old people, 
in so-caJlcd Sunday Painting, and in doodles. Here, with inhibitions re¬ 
moved, the untrained adult reveals that it h not only child art that has a 
universal imagery. 

There seem to be three intcr-relaicd Actors underlying this universality 
phenomenon in art. Firstly, there is the mi^adarfaetariccrt^ movements 
of the arm and band are pleasing and motori<^lly gratifying, whilst others 
are awkward and difficult to make. As muscular control develops, the 
mfluence of this factor will dwindle. This happens especially in pro¬ 
fessional adult human picture-makers, but less in the other three groups, 
the apes, the human infants and the ‘ naive", ot untrained human adults^ 

Secondly, there is the optical faciafi ceitain visual arrangements and 
impressions are more acceptable to the optical apparatus than others. The 
famous case of the Golden Number (1.618), for eatample, has been ore- 
fuJly tested and found to opetate with the majoricy of people. One espert- 
ment used h simply to offer to a large number of people a series of white 
rccxangular cards, on a dark surface, with the cards varying in proportion 
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from B perfect square to a long tliin rectangle. Somewliere in the scries 
is a card with the Gcldcn Proportions (i :i.6i8} and it is thh card that 

the majority of people will select when asked 
to pick out the most bcaudfuJ one in the 
series (see Fig. 57}. 

The esplanarion of the Golden Number 
is that it is related to the spacing of our eyes 
and the range of our visual Edd and it has 
been suggested th^ a man^ one-eyed from 
birthj should ptefet squares, on this same 
principle. 

This and other optical influences will 
guide the path of picntre devdopment very 
intensely prior to the creation of the earliest 
representational Images and will determine 
ihdr early forms. But, as the child grows 
and the difTerentiation process advances, so 
the optical factor will take second pIace,aloiig 
with the muscular factor, as the third basic 
influence, the p^ckologicaJfaci^^^ increases 
steadily. 

As soon as the child has portrayed a 
specific person or a specific place, there 
will be strong psychological undercurrents 
controlling the exact way in which it is pre¬ 
sented in the picture* As there are much 
greater individual differences in personal 
psychology than in aim musculature, or 
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Fig, 57 . The Golden Mean Test. When shown the ten shapes drawn hwe and 
asked which is the most pkasbg, the tnajority chose the one with the so-cahed 
‘Golden Proportions’ (i ;i,6l8). The left-hand oolunm iadicatea the proportions 
of each shape and the right-hand oolunm shows the percentage prefetcnccs» 
{Bastd m data jmm BansiacSesiidty 
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optica] stmcUixei it is not surprising that it is amongst the profc* 
sional adult human picture'-maker^ where the muscular and optical Actors 
are most completely suppressed by the iuieUect, that one gets the greatest 
pictorial Tariauon and the weakest uniTcisality of imagery* In the pictures 
of young children^ or untrained adults, the universality is greatetj owing to 
the Icvdling efibet of the muscular limitations and also the (as yet 
unobliterated) legacy of the strong pre^rcpresentational domlrLation by 
optical iiiBuences over the image precursors. 

Future Siudies 

These she points may be termed the biological prinaples of picture- 
makmg and have been selected because they appear to govern the picture- 
makmg of both man and the apes^ Any rules that are basic enough to apply 
to several related species^ rathCT than to one species or (as is more often the 
case in art theory) to one epoch of one species, must indeed be fundatnental 
to the activity oonoemed* 

Only by further oomparative studies, with many mdividuab of diSerent 
species tested under identical conditions, will it be possible to elaborate 
fiirther on the six prihdples stated here, or to add new principics to the list. 
This is the cask for the future and it can only be hoped that one day we shall 
witness the establishment of an Institute for the Study of Ihe Biology of 
Art^ At such an institute, using caiefuUy selected teams of apes and 
monkeys, there is little doubt that a great deal more of the mystery of the 
process of artistic creation could be unravelled. With comparable tests 
applied to h uman infants and also to other specialised groups from a 
vancty of human cultures, much more firmly estabUshed comparative data 
would rapidly be forthcoming. 

The work so far has been, for the most part, ftagmentary and unco¬ 
ordinated but it is hoped that it, and this book, haive served to whet the 
appetne and encourage an interest in the further development of what is 
sdU virtually a new field of study* 
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